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FUEL INJECTION 
PUMP rype ‘pea’ 


The C.A.V. contribution towards the success of the lower-cost modern diesel engine—the ‘DPA’ pump, developed by C.A.V. 
research—has rapidly established itself in a premier position, 150,000 having gone into service in the last two years in all 
parts of the world. Its efficiency has been proved and it is now standard equipment on a number of engines whose names 
are world famous. The ‘DPA’ pump offers many advantages—it is simple, light and compact, ideal for installation where 
space is restricted. It lends itself to the simplest and least expensive form of drive. It is suitable for high speeds, having 
lightweight parts and no highly stressed springs, and needs no special lubrication. Supplied with simple but extremely 
effective mechanical or hydraulic governors, giving close speed regulation. 


The World’s Leading Manufacturers of 


FUEL INJECTION & ELECTRICAL EQUIPMENT 


C.A.V. ACTON - LONDON .- W.3. 
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The Scope of Limitation 


Seer comes a time when a man recognises 

his limitations. . They have always been 
with him but they have always gone un- 
declared, like brandy in a suitcase. Now 
that they are acknowledged, he even savours 
them, realising that, unconfined, his energies 
might have been dissipated in more projects 
than one man could accomplish. The spirit 
is fortified by concentration. He is recon- 
ciled to his fate; no longer does he envy 
“this man’s gift and that man’s scope.” 
But when we are young it is scope that the 
lively mind looks for most of all. And it is 
when we are young that our destinies are 
first determined. Can it be that to the 
talented imaginative youngster an engineer- 
ing education appears to offer too limited a 
prospect, because, unlike a liberal education, 
it seems to commit him in advance to a 
definite career—a life within predetermined 
limits ? 

The fault lies with the conception of 
engineering as it is understood today, and 
the nature of the education such a concept 
presupposes. So often we hear the partisans 
of engineering education indignantly declare 
that engineering is a discipline—as if dis- 
cipline were all that were needed for a liberal 
education. Others, recognising that educa- 
tion has something to do with “ leading 
out,” seek to introduce ait or history into 
an engineering syllabus. Nothing is more 
likely te win the intelligent student’s con- 
tempt: how can isolated pockets of culture 
be of any value to him? Mind grows by 
linkage not by spots. 

A typical failure to establish such a linkage 
is illustrated by a passage in The Observer's 
Book of British Architecture: ‘* whereas from 
the beginning of the last century the architect 
and the engineer went separate ways—the 
one building academically and in a manner 
unrelated to contemporary needs, the other 
building functionally often with a crude dis- 
regard for aesthetics—towards the latter part 
of the century a small number of architects, 
realising the unprecedented absurdity of 
contemporary practice, determined to make 
a fresh start and evolve a more genuine 
solution to building problems.” Thus on 
one frontier of engineering is architecture. 
And through architecture the way is open 
into art. 

The scope of engineering lies in the multi- 
plicity of its frontiers. On one side is 
economics; on another the physics of fission 
and fusion; on a third, through computers 
and cybernetics, are the social and human 
sciences, semantics and language; chemistry, 
mathematics and exploration also border 





upon it. Engineers may even come to 
appreciate the biological sciences and the 
mystery of protein: we have our hardware, 
why not software too? 

We have passed from an age of universal 
learning into an age of detailed specialisation. 
Now we have discovered that no study can 
prosper in isolation, and we have begun the 
process of reintegration, science leading the 
way with biophysics, biochemistry, physical 
chemistry, and half a dozen other composite 
studies. Last week the National Physical 
Laboratory brought together biologists, 
psychologists, physicists and engineers for 
its symposium on the mechanisation of 
thought processes. Next May, the United 
States Office of Naval Research is to hold an 
interdisciplinary conference on self-organis- 
ing systems. Sir Hugh Beaver has pro- 
posed a Ministry of Science to co-ordinate 
the different branches of science and engi- 
neering. 

The frontiers are becoming difficult to 
distinguish. There is even scope for a 
science of engineering—the science of making, 
—a dynamic science of change and operation. 
Who should be better equipped to under- 
stand the way in which a spider builds his 
web, a beaver his dam, or an Egyptian his 
pyramids than an engineer? 

If we are to take advantage of the new 
outlook, we shall need to modify our picture 
of what engineering means. Possibly each 
speciality might be regarded as the focus 
of a particular illumination, surrounded by 
a penumbra, the brightness varying inversely 
with the distance from the focal centre. 

Or it could be as represented as a living 
organism with radiating arms, which divide 
and subdivide to intermingle with those of 
other organisms, as capillaries link the veins 
and arteries of the body. (One side of an 
organism may be more thoroughly developed 
than another, but the presence of the more 
rudimentary areas can never be entirely dis- 
regarded.) In this way the sense of frontier 
will be broken down. 

Engineering education would then require 
no artificial cultural accretions, for even the 
remoter aspects of experience would be seen 
to lie along the radiating filaments. Part of 
the engineering teacher’s task would be to 
show the directions in which these filaments 
lead; it is on the roots and stems rather than 
the distant fruits and flowers that his atten- 
tion should be concentrated. 

Though confined by the necessary limita- 
tions of his speciality, the engineering student 
would then have many vistas on the world, 
along any of which he might venture. 
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Cover Picture.—Among the first reactors ever 
built was the 6-5 MW (heat) research reactor 
BEPO (British Experimental Pile Zero) at 
Harwell. Natural-uranium fuel is contained in 
horizontal channels within the graphite moderator 
and is loaded at the charge face shown. 
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Plain Words 


** And what should they know of England who 
only England know?” These words acquire 
new meaning for the Englishman who 
goes abroad today. If he goes to New York 
and walks along Fifth Avenue he finds that 
England means Windsor Castle, beefeaters, 
changing the guard, the Tower of London, 
Anne Hathaway’s cottage, old sporting 
prints, fine silverware, shoes—and the place 
where an American may end his search for 
the village where his great-great-great-great- 
great-grandfather lived. 

Before I had had this experience of walking 
along Fifth Avenue myself, I had thought of 
England as the land of Windsor Castle, 
turret lathes, beefeaters, pig iron, changing 
the guard, Factory Acts, the Tower of 
London, cooling towers, Anne Hathaway’s 
cottage, George Stephenson’s cottage, old 
sporting prints, the Monte Carlo method, 
fine silverware, fine jet engines, shoes, disc 
brakes—and the place where every village is 
hoping that an American will soon come 
searching for the record of his great-great- 
great-great-great-grandfather! 

It had seemed to me that history and 
tradition and heritage were very nice 
to have behind you, because then you 
didn’t have to bother talking about them, 
and that the important thing now was to 
achieve something great in 1958—something 
that, in its turn, would add to the history of 
the old country and become part of the con- 
tinuing legend. And I had thought that we 
were making a pretty fair job of it—if I may 
use a typical English understatement. I 
thought of Calder Hall and the basic research 
between the wars which opened up the road 
to atomic power; of jet engines, during the 
Second World War and since; of operational 
research; of great strip mills and ingenious 
instruments; of radar and many other things. 
Even as I flew across the Atlantic in one of 
our propeller-turbine airliners, and com- 
muted between North American cities in 
another—then, more than ever, | was think- 
ing of British engineering. 

Then, as I say, I walked along Fifth 
Avenue, and England meant Windsor Castle, 
beefeaters . . . but I needn’t go over that 
again. All I wish to say now is that I 
deplore this England-for-the-tourist complex 
of our overseas publicity. It is a perfectly 
legitimate piece of salesmanship, of course, 
and I know that Americans find a special 
fascination in touring England. But they 
will understand, as masters of the art of 
selling, that there is often much more in the 
thing you are selling than the one quality or 
feature which you have chosen simply 


because it is the most effective to put over. 
CAPRICORN 
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Seven Year Switch 


Mr. Khrushchev has announced that the Five 
Year Plans which have set the pattern of Soviet 
development hitherto, are to be replaced in the 
immediate future by a Seven Year Plan, to 
mature in 1965. The ambitious aim of this new 
plan is an increase of about 80 per cent in the 
gross industrial output of the USSR. Mr. 
Khrushchev, in presenting the plan, also promised 
that by 1970 the Soviet Union would have 
exceeded the per capita level of production in the 
United States, and would have higher living 
standards and over-all production, than any 
other country in the world. Some examples 
of the targets aimed at are an annual production 
of 86 to 91 million tons of steel, 240 million tons 
of oil and an electrical power output of 500,000 
million kWh by 1965. In the electrical field the 
plan envisages the completion of at least five 
large hydro-electric stations, a number of 
nuclear stations and the setting up of unifying 
grids in the European part of the USSR, in 
central Siberia and in some other regions. The 
output of metal-cutting machine tools is expected 
to be increased by about 50 per cent. The general 
aim is to come close to the general level of 
production in the USA by the end of the seven- 
year period. 

In addition to the vast scale of new construc- 
tion work, claimed to be greater than that so 
far achieved in 41 years of Soviet power, working 
hours are to be reduced to an average of 30 to 35 
per week by about 1968 and (almost as an after- 
thought) it is mentioned that more consumer 
goods will be in the shops. 

The journal Soviet Weekly sums up this plan 
with the statement: ‘* the absolute superiority of 
the world system of socialism over the capitalist 
system in the production of material values, the 
decisive sphere of human activity, will then be 
ensured during this short time.” A few pages 
later in the same issue, in an article entitled 
‘** What is Happiness?” the same journal prints 
the following statement by a Moscow engineer— 
** 1 don’t get an enormous salary, | have no car 
or cottage in the country, I don’t even possess a 
television set yet, but is that so very important to 
life ?”’—reflections which we should treasure. 


Frustration in Iraq 


The political climate of the Middle East being 
what it is, there is a natural tendency to place a 
political emphasis on any difficulties which may 
be experienced by foreign contractors in a Middle 
Eastern country. Those experienced by foreign 
contractors engaged on road building contracts 
in Lrag, some of them British, have reached the 
point of a request to the Iraq Development Board 
for arbitration. The gist of the contractors’ 
claim is that contracts, drawn up in great haste, 
made too little allowance for shortages of man- 
power and materials, as well as for other unfore- 
seen difficulties; that as a consequence it has been 
impossible to keep up to schedule, and that 
requests for extra time have been turned down. 
The result is that a number of road building 
projects have come to a standstill or been 
abandoned. 

It is important to face the fact that these 
difficulties had their origin under the old regime, 
though some reports indicate that they have been 
aggravated since the revolution. It has already 
been pointed out in this journal (ENGINEERING, 
8 August, 1958, p. 173) that the ambitious 
schemes for development in Iraq were placing 
a very great burden on an inadequate supply of 
trained Iraqi administrators capable of taking 
responsibility for such schemes. If, as has been 
reported, officials who had worked with the 
Development Board since its formation have 
been dismissed and replaced by inexperienced 
“friends of the regime,” this will certainly not 
have improved matters. The shortage of labour 








and increasing costs have been aggravated by such 
steps as the reduction of the working day from 
twelve hours to eight, without any change being 
made in the wage rates. 

Though the contractors may feel justified jn 
blaming the present administration there seems 
to be a good case for laying some of the blame on 
the policy of the West in under-developed 
countries as a whole. In the article already 
referred to, the author, Mr. M. C. fonides, 
pointed out that the emphasis on cold-war 
competition was leading to far too much stress 
being laid on technical, as opposed to admin- 
istrative, aid, and on large-scale spectacular 
projects. The present trouble in Iraq may be 
a visible consequence of this. 


What to do with Titanium? 


After several years of rapid expansion the bottom 
fell out of the titanium market last year and the 
titanium producers now face an unpromising 
future. Production capacity in all three of the 
major producing countries, the USA, Great 
Britain and Japan, is far in excess of the demands 
of the present time or of the immediate future; 
production of raw titanium in the United States, 
for example, which exceeded 17,000 short tons 
in 1957, will, it is estimated, be less than 5,000 
short tons in 1958. 

The reason for this dramatic change of fortune 
lies partly in the over-optimism which marked 
the early stages of the exploitation of the metal, 
and claims which were in some cases exaggerated; 
and, of more importance, the fact that between 
90 and 95 per cent of the demand arose from the 
actual and potential requirements of military 
aircraft. Even during 1956 and 1957 when the 
boom was at its height, a large part of the raw 
titanium produced, in the United States at least, 
was stockpiled by the United States Government 
for strategic reasons. The spring of 1957 saw 
the first serious cuts in expenditure on military 
aircraft, and the beginning of the end of the 
titanium boom. Inthe United States, two of the 
five companies producing raw titanium in 1957 
have now ceased production. The Japanese, 
who in 1955 supplied large quantities of titanium 
sponge to the United Kingdom, and who have 
been exporting to the United States, have cut 
prices to what appears to be an uneconomic 
level. Inthe United Kingdom, the sole producer 
of raw titanium, Imperial Chemical Industries, 
have invested upwards of £10 million in research 
and plant for all stages of titanium manufacture, 
plant which was completed just as the bottom 
fell out of the market. 

The present situation is a vicious circle. 
Some months ago it was said that if the present 
capacity was fully utilised the prices of wrought 
products could be halved. The United Kingdom 
producers are still confident that a steady market 
can be built up; but there is no doubt that this 
will take time and a great deal of hard develop- 
ment work and selling. 


Dollar Machinery Coming Soon 


The relaxation of import controls on a wide 
range of equipment for industry and commerce, 
following the Montreal Conference, means that 
some American suppliers can now start thinking 
about the British market for the first time since 
the beginning of the war. Initial surveys among 
businessmen and United States Government 
officials, according to an American Chamber of 
Commerce statement, show more optimism on 
long rather than short-term prospects. Sales 
of American plant and machinery worth “‘ tens 
of millions of dollars a year’’ are forecast 
however. American firms investing in Northern 
Ireland will benefit by the Government payment 
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of a transport subsidy of one-third to one- 
quarter of the cost of machinery imported from 
the United States. Colonial governments have 
been “invited” by the Government to make 
.imilar_ concessions. Canadian branches of 
‘American companies may do better from dollar 
liberalisation than their parents, as branches 
enjoy the same preferential tariff rate as United 
Kingdom imports from Canada. The list of 
machines and equipment freed from control does 
not include some highly specialised and expensive 
items, such as those used by oil companies, 
and electronic and automation equipment. 

Although a demand for American machinery 
and equipment exists American companies are 
not expecting spectacular results in the near 
future. For one thing transport costs and import 
duties, and the higher level of production costs in 
the United States, will put up the prices of many 
American-made machines. Again, many firms 
have set up subsidiaries over here during the 
long period of restrictions. British companies 
will welcome the return of some American 
equipment, whatever its price, especially machine 
tools and specialised equipment which is avail- 
able only from the United States. 


Braving the German Market 


It was announced last week that an organised 
drive is to be made to open up markets in 
Western Germany for British goods. A group 
of twelve leaders in the German retail trade has 
been invited to this country this week to show 
the kind of consumer goods which this country 
has to offer; an advertising campaign has been 
run in the German press; some 300 British 
companies are being invited to visit Germany, 
and a conference of British commercial experts is 
to be held in Bonn in one week’s time. The 
object of the drive is to raise British exports to 
the German market to £200 million a year. 

Until the First World War, the United King- 
dom and Germany were each other’s most 
important market for industrial goods. In the 
last few years, the rapid recovery in German 
industrial output and the accompanying increase 
in the German market for both capital and 
consumer goods has brought about a significant 
increase in British exports to Germany. Many 
British concerns, however, including engineering 
companies, are reluctant to tackle the German 
market, so great is the respect for Germany’s 
competing power. There is no doubt that 
German selling techniques and servicing arrange- 
ments set a high standard, but these are not 
beyond the level attained by many efficient 
British concerns. Since the war, British diesel 
engines and agricultural tractors have both made 
significant inroads into the German market. 

It is to be expected that the mutual trade 
between two highly industrialised communities 
such as these will increase in a period of industrial 
expansion if no artificial obstacles are put in the 
way. Heavy unemployment in both countries 
between the wars reduced their trade to a level 
well below that which obtained in the first 
decade of this century, and protectionist doctrine 
with a liking for cartelisation for its own sake 
infected German import policy from the early 
days of a united Germany, an infection which 
has left its mark on British economic thinking as 
well. To-day, Germany’s economic philosophy 
Is expansionist. Both the Germans and _ the 
British can appreciate equipment with a high 
performance, and there is scope for them to 
learn to specialise to each other’s benefit. This 
mutual appreciation for equipment of a high 
standard could develop trade between the two 
over and above the influence which any Free 
Trade Area might have. 


Colombo Plan in 1958 


The Colombo Plan continues to make steady if 
unobtrusive progress. The annual meeting of 
the Consultative Committee at Seattle two weeks 
ago was attended by ministerial representatives 





of the 18 member countries. The meeting itself 
took place at the close of a period when the 
region coming within the terms of reference of the 
Colombo Plan has encountered a slowing down 
in economic progress. Some of this was caused 
by climatic conditions, but the major factor 
must have been the very low level of world 
commodity prices. 

Some of the countries concerned have been 
able to offset low export prices for commodities 
by drawing on Sterling reserves, but not all of 
them have been able to enjoy the luxury of 
unrequited imports. In such circumstances 
the continuing flow of public investment and the 
organisation of technical assistance in the form 
of skilled manpower is of vital importance. 
In this respect the Colombo Plan fulfills the same 
purpose as the funds made available under the 
series of Colonial Development and Welfare 
Acts. Monies made available under these Acts 
have been comparatively modest, measured 
against the size of the problem which has to be 
dealt with, but they have been assured and 
injected at key points. So, on the whole, it has 
been with help given under the Colombo Plan. 

The meeting at Seattle took note that private 
investment should be encouraged, and that the 
same is true of savings made locally to provide 
the funds to be invested. Emphasis was also 
placed upon the need to encourage foreign 
investment. The day has yet to come, however, 
when either under the auspices of the Colombo 
Plan or any other scheme South East Asia is 
willing to accept the implications of foreign 
investment and its relation to finance and 
managerial control. 

Probably the biggest propaganda problem 
that the Colombo Plan will have to face in the 
next year or so is that it is dedicated to the giving 
of aid instead of stimulation of trade. Before 
the apologists get to work on this question it 
would be as well if their masters searched their 
consciences in the matter, both in the United 
States and in the South West Pacific. 


Maintaining Historic Aircraft 


Volunteers from the Royal Aeronautical Society 
and the Society of Licensed Aircraft Engineers 
are beginning work on repairing and main- 
taining the aircraft in the Nash Collection of 
historic aircraft, now owned by the Royal Aero- 
nautical Society. 

Since it acquired the Nash Collection in 1954 
the Royal Aeronautical Society has had many 
difficulties in the storing and housing of the 
aircraft, but recently a hangar at the RAF 
Station, Hendon, was made available. An appeal 
for volunteers living in the London area to work 
on the aircraft, made by the secretary of the 
society in July this year, met with an enthusiastic 
response. The society is particularly grateful to 
the Society of Licensed Aircraft Engineers for its 
co-operation, because within the membership 
of the SLAE are a number of aircraft engineers 
with intimate knowledge of aircraft of 1910-1920 
vintage. 

Captain E. D. Ayre, A.F.R.Ae.S., M.S.L.A.E., 
a past president of the SLAE, has been appointed 
chief engineer of the Historic Aircraft Mainten- 
ance Group. He has already undertaken a 
preliminary inspection of the aircraft and has 
started to collect the necessary equipment. 
Captain Ayre will supervise a team of engineers 
who have had extensive practical experience on 
the types of aircraft and engines in the Nash 
Collection. The guiding principles will be 
preservation rather than renovation, so ensuring 
that the craftsmanship of an earlier generation 
is not lost. 

It is hoped that, ultimately, the Society’s Nash 
Collection will form part of a National Collection 
of Aircraft. The aircraft in the Nash Collection 
are: Bleriot XIa (1910), Bleriot XXVII (1911), 
Caudron GIII (1912), Farman F 40 (1913), 
two Avro 504s (1914), Sopwith Camel (1917), 
Fokker DVII (1918), S.E.5A (1918). A Welling- 
ton X was presented to the Royal Aeronautical 
Society to add to the collection by Vickers 
Armstrongs (Aircraft) Limited in 1956. 
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Letters to the Editor 


WHAT IS AN ENGINEER ? 


Sir, In answer to the letter from Mr. F. H. 
Smith, asking for a definition of an engineer 
(ENGRG., 10 Oct., °58, p. 460) may I submit the 
following: ‘* An engineer controls and makes 
useful to mankind things, processes and sources 
of natural and generated energy, the origin of 
which he does not understand completely ”? 
The role of explaining is left to the scientist 
who tries to understand the ultimate nature of 
matter in motion and at rest. 
Sincerely yours, 
A. N. PETROFF, 
Director. 
Research Department, 
Cessna Aircraft Company, 
Wichita, Kansas, USA. 
24 November, 1958. 


TEACHING ENGINEERING DESIGN 


Sir, A recent review of a book on engineering 
design and layout stated that there was no 
bibliography. The serious student in almost 
every subject is usually presented with a formid- 
able list of recommended or compulsory reading 
matter, yet the engineering student whose 
interest is in design can find littk—if any— 
printed matter that is inspiring or useful to him. 

Some evidence of the degree to which any 
subject is taught, at almost every level, is pro- 
vided by the available published literature. Most 
teachers of distinction and experience work their 
teaching material up into book form in one way 
or another, and the absence of books on good 
engineering design in the practical sense seems 
to be solid evidence of the almost complete 
lack of attention to it in educational establish- 
ments above a quite elementary level. 

It may be that it is not possible to actually 
teach engineering design—as such. Even so, it 
would seem better that some guidance, other than 
‘““a blind understanding,’ might be given “ to 
guide her little children stumbling in the dark.” 
Such books would—or should—consist very 
largely of drawings and sketches, with a few 
added notes: the reverse of the usual pages of 
printed text with a few line diagrams here and 
there. In the words of a little known Chinese 
proverb, particularly applicable to engineering 
work: “One picture is worth more than a 
thousand words.” 





Yours, etc., 
HUGH CLAUSEN. 
17 Harman Drive, 
London, N.W.2. 
20 November, 1958. 


WATER SPEED RECORDS 


Sir, | have recently read with much interest the 
letters on the above subject which appeared in 
your issues of 28 September, 5 October, and 
19 October, 1956. 

Mr. R. G. Howells, writing in your issue of 
5 October, 1956 (page 424), shows that a correct 
mean speed of two runs is not obtained by 
merely taking the arithmetical mean of the two 
speeds. 

Mr. Donald Campbell again broke his record 
in November, 1957, with two runs of 260-1 and 
218-024 miles per hour. His speed was broad- 
cast in the Press as an average of 239-07 miles 
per hour, although 239-06 is the mean of the two 
figures. His correct average speed was 237-23 
miles per hour. 

In windless conditions, and with no tide or 
current to complicate calculations, it is quite 
certain that the two speeds are differences in 
actual water speeds, which, in this case, would 
equal the land speeds. 

It is conceivable that Mr. Donald Campbell 
could have had a rival on that occasion who 


Continued on next page 
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Special Article 





ROAD and RAIL TOGETHER 


RITAIN’S transport system has begun to move 
into a new era of higher speeds. On 
Wednesday, 26 November, the first AC electric 
locomotive made its inaugural run and thus 
heralded the introduction of 50 cycle AC elec- 
trification at 25 kV on British Railways. Com- 
ing too is a new railway architecture—the brown 
bricks and glass inaccessible to cleaners are on 
the way out. On Friday, 5 December, as this 
issue of ENGINEERING is published, the first 
British motorway—the Preston bypass—is to be 
opened by the Prime Minister. Thus both road 
and rail, though in open competition for the 
country’s traffic, are making a joint effort to 
improve the internal transport system. 


Main Line Electrification 


The British Railways Modernisation Plan of 
1955 called for the electrification of main lines 
by the 25kV SOcycle AC single-phase system. 
The first stage of the scheme on the London 
Midland Region is the 40 route-miles between 
Crewe and Manchester, scheduled for completion 
by the autumn of 1960 and the first portion of 
this stage—the 94 mile stretch between Winslow 
and Mauldeth Road—has now been converted. 

Last week the prototype locomotive, No. 
E1000, pulled a train of three coaches along the 
new route in an event which the Railways predict 
will become as notable as the first run of the 
* Rocket.” The weight of the train was admit- 
tedly only 100 tons (against 105 tons of E1000) 
but she made a top speed of 75 m.p.h. and twice 
reached 60 m.p.h., from a standing start, in well 
under a minute. 

The E1000 was originally an experimental gas- 
turbine locomotive but has been converted by 
her makers, Metropolitan-Vickers, to conform 
as nearly as possible with the present design 
of the AC locomotives on order. She will be 
the subject of an article in an early issue of 
ENGINEERING, probably next week. Her main 
purpose will be the training of drivers and the 
proving of equipment until completion of the 
electrification between Crewe and Manchester, 
due in 1960. By 1963 the new service will have 
been extended to Birmingham and Liverpool and 
by 1968 there is expected to be through electric 
services between Euston, in London, and Man- 
chester and Liverpool. 

The choice of 25kV electrification at the 
standard frequency on a single-phase supply was 
based on the overall economy to be effected with 
respect to other possible systems on completion 
of the changeover. The decision to go ahead 
with such high-voltage AC electrification was 
made possible only with the recent development 
of suitable equipment, particularly traction 





motors. Use will be made of motors working 
on a rectified supply—a pulsating current— 
obtained through rectifiers carried in the loco- 
motive. Under these conditions, only slight 
modifications to standard DC traction motors 
are required to make them work satisfactorily 
on this supply. 

Electrification in this manner brings together 
for the first time in this country the best features 
of the AC and DC systems: namely, high- 
voltage AC distribution systems, variable voltage 
control, and the DC traction motor. Compared 
with 1,500 volt DC overhead electrification, the 
25 kV supply will economise in the cost of power 
supply equipment, of sub-stations (which can 
now be 70 miles apart) and feeder cables. Though 
in the initial stages the locomotives will be more 
costly, they are expected to be the better machines, 
lighter yet easier to control and with better 
adhesion. It re-opens the possibility of the large- 
scale export of locomotives, for 25 kV electrifica- 
tion is the aim of many railway authorities. 

Offsetting the advantages—how rarely in 
engineering can an outright gain be achieved— 
is the expense of considerable additional equip- 
ment on the rolling stock and extensive civil 
engineering works to provide clearance for the 
overhead equipment. Furthermore the provision 


The First Motorway 


A testing time for British road transport 
begins with the opening of the 84 mile long 
Preston bypass on Friday, 5 December, Britain’s 
first motorway. There will again be severe 
limitations on the vehicles which can be taken 
on to the route—though now it will not be 
possible for a man with a red flag to walk in 
front. Motorways will be forbidden to pedal 
cyclists, mopeds, learner drivers, invalid carriages, 
animals, slow-moving oversized loads and 
agricultural vehicles. There will be high speeds, 
restricted parking and limited access to and from 
other roads; the Government has issued an 
injunction to drivers not to take a vehicle on to the 
motorway unless it and they are in the peak of 
condition. The experience of the next few 
months will show what modifications are neces- 
sary to the Highway Code and to vehicles. New 
roadway signs are to be used to assist the fast- 
moving driver. 

The Preston bypass was begun on 12 June, 1956. 
It starts on the Manchester-Preston trunk road, 
the A6, crosses the River Ribble at Samlesbury ; 
there is a major road connection with the 
Preston-Whalley trunk road (A59) some 2 miles 
east of Preston itself; it then turns in a north- 
westerly direction to join the Preston-Lancaster- 





Continuing Letters to Editor 


could have done his two runs at 238 miles an 
hour each way. If they did the runs at the same 
time so that it became a race he would pass the 
winning post 0-04 sec ahead of Mr. Campbell 
and with a lead of several yards which would not 
call for a photo finish. How is it possible to 
contend that the second man is nearly a mile an 
hour faster ? 

Mr. Howells gave a practical solution when 
he suggested taking the speed over one run. 
The length of a run or the number of runs is a 
matter of choice but timing and calculations are 
matters which must be used according to known 
principles. 

It is the practice to take the arithmetical mean 
of the speeds of two runs in opposite directions 
of ships on the measured mile. In this case, the 
speeds averaged are land miles and it can be 


shown mathematically that the water speed so 
obtained is accurate, provided that the water 
speed is constant for both runs. It is the last 
condition which is so important. 

This question of speed averages can be illus- 
trated conclusively by taking the case of a 
motor car travelling at 60 and 20 miles an hour. 
The arithmetical mean is 40 and this is the correct 
average of the car if it travels for, say, an hour 
at each speed. Clearly the average cannot be 
the same if it travels at the two speeds for, say, 
a mile at each speed. The average speed then 
becomes 30 miles an hour. 

Yours faithfully, 
P. R. MASSON. 
173 Walmley Road, 
Sutton Coldfield, Warwickshire. 
23 November, 1958. 
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Simultaneous Adve;:t 
of Motorways and 


25 kV AC Electrification 


of clearance for a 25 kV system is not possible 
throughout the country and, as a result, long 
stretches of the route (particularly through 
tunnels) are to be supplied at 6-25 kV. This 
necessarily complicates the locomotive equipment 
as automatic devices are to be provided for 
selecting the correct transformer primary connec. 
tion, according to the overhead line Voltage, 
It is known that snow and ice will have little effect 
on the pick-up conditions and icing of the track. 
particularly at points, can be readily prevented 
by tapping the overhead supply and installing 
rail heaters. 

The overall advantages are cleaner and better 
riding rolling stock for passengers, much higher 
locomotive availability, as much as 3 to | 
compared with steam locomotives, and far higher 
accelerations, especially on freight trains. (Could 
electromagnetic braking eliminate both com- 
pressed-air and vacuum brakes ?) Together they 
make for more speedy and economical railway 
working which operator and user alike are seek- 
ing. 


Carlisle trunk road (A6) 34 miles north of Preston, 

The bypass has been designed for ultimate 
dual three-lane carriageways. It now has 24 ft 
wide carriageways; outside the carriageways 
are | ft contrasting marginal strips; there is also 
a 32 ft central reservation and 14 ft wide outer 
verges which incorporate the 8 ft width of hard 
shoulders. Laybys are at approximately | mile 
intervals and parking is restricted to these points. 
The wide central reservation will allow the third 
lanes to be constructed without interference with 
the outer verges. 

The terminal junctions of the bypass with 
the existing road system are surface roundabouts 
of a minimum diameter of 240 ft. These will 
ultimately become two-level interchanges when 
the motorway is extended north and _ south. 
At the junction with the A59, the connection is 
in the form of half a cloverleaf because of the 
proximity of the River Ribble. The principal 
standards of alignment are as follow:— 

Straight: minimum 1200 ft, maximum 3000 ft. 

Sight line: minimum of 650 ft. 

Horizontal curves: minimum radius, 2865 ft. 

Gradients: maximum 34 per cent (with limited 
stretches of up to 5 per cent). 

A speed of 70 m.p.h. has been assumed for 
superelevation throughout. 

Curves of less than 5730 ft radius are ap- 
proached by transition curves allowing for a 
maximum centripetal acceleration of | ft 
per sec” per sec. 

The bypass has a flexible carriageway con- 
struction designed for the 20,000 Ib wheel load 
curve of the Ministry’s requirements, and has a 
black-top finish. The soils of the sub-grade are 
chiefly clays of varying strength which have 
been covered by a shale or slag sub-base. Above 
the sub-base is a 9in thickness of pre-mixed 
water-bound macadam, a 2}in tar macadam 
base course and } in of cold asphalt surfacing. 

Apart from the bridges over the Rivers Ribble 
and Darwen, the main contractors have been 
Tarmac Limited, Wolverhampton, and _ their 
sub-contractor for bridges was Leonard Fair- 
clough Limited, Adlington. The two principal 
bridges have been built by the Cleveland Bridge 
and Engineering Company Limited, of Darling- 
ton, and Dorman Long (Bridge and Engineering) 
Limited, of Luton. The Lancashire County 
Council have acted as agents of the Ministry of 
Transport in carrying out the scheme. 
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plant and Equipment 


[MMERSION PYROMETER 


The Foster-Platt optical immersion pyrometer has been designed to 
obtain temperatures of molten metal in crucibles and ladles in a matter 
it is stated to overcome the limitations of some optical 


of seconds. 
pyr 
ment the o 


refractory sheath. 


ometers and be at the same time simple to operate. 
ptical axis of a disappearing-filament type optical pyrometer 
is extended in a light-tight tube which is sealed at the outer end by a 
This is immersed in the molten metal and assumes 
the temperature of the bath in a few seconds. Since the image of the 
filament is permanently superimposed, a reading can be obtained quickly 
and accurately whatever the alloy in the bath. The life of the sheath 
is quoted as 150 immersions in most non-ferrous metals and 50 in iron. 
A damaged or broken sheath can be quickly replaced. Dry batteries in 
the handle render the instrument completely self contained. 
by the Foster Instrument Company Limited, Letchworth, Herts. 


In this instru- 


It is made 


Optical immersion pyrometer. 


MULTI-POINT RECORDER 


A multi-point recorder that provides a_per- 
manent printed record of variable inputs—for 
example, strain, temperature, voltage—from 
any one of 500 points, and the time at which 
the measurement was taken and channel identi- 
fication, is being produced by Savage and 
Parsons Limited, Watford, Hertfordshire. The 
recorder consists of a main unit, and from one 
to ten extension units coupled to it through a 
junction box. The main unit contains the 
printing mechanism which is mechanically 
coupled to a motor-driven slide-wire potentio- 
meter, together with a high-gain amplifier for 
the control of the motor and servo system, a 
precision voltage supply for comparing with 
thermocouple and other direct current inputs, 
and associated power supplies. Three types of 
extension unit are now available—one for 
strain work, one for thermocouple inputs, and 
one for normal direct current inputs. 

The main unit printing mechanism is driven 
by a small motor which also drives the slide- 
wire potentiometer, so that the figure drums of 
the printer indicate the position of the moving 
contact. The method of operating the system is 
that the slide-wire potentiometer, which has an 


aed WP. 


The first production model of the series H D8 
tractor made by the Caterpillar Tractor Company 
Limited at Glasgow was demonstrated recently 
by Fred Myers Limited, Caterpillar dealers for 
London and the southern counties. The demon- 


stration took place at the Swanscombe chalk 
quarries of Associated Portland Cement Limited, 
the material handled being wet sand weighing 





accuracy of 0-01 per cent, provides a direct 
current output for comparing with the input 
e.m.f. The difference e.m.f. is fed into the main 
amplifier whose input is used to control a set 
of relays for operating the motor. The motor 
drives the slide wire to give zero difference 
signal. 

The amplifier is designed to work with inputs 
of the order of 30 microvolts and employs a 
mechanical chopper and a _ high gain a.c. 
amplifier. Feedback is incorporated for gain 
stability but absolute gain stability is not needed, 
the only requirement being that the gain shall 
be above a certain minimum value. The output 
from the alternating current amplifier is fed 
into a paraphase amplifier and the push-pull 
output remodulated by the mechanical chopper. 
The resulting amplified direct voltage is then 
fed to a double triode that has the coils of two 
centre-stable relays across its anodes. The relays 
are of differing sensitivity, the less sensitive 
being used to slow the motor speed when balance 
point is approached. 

The other main sub-unit is the precision 
voltage supply. For strain work this would not 
be necessary. as the motor-driven potentiometer 


TRACTOR 


about 3,300 Ib a cubic yard. Several other items 
of plant were demonstrated at the same time. 
The series H D8 is being made only at Glasgow; 
it is both larger and more powerful than the 
Series F already in production in the United 
States. The engine develops 225h.p. at the 
flywheel giving a draw-bar power of 178 h.p. 
as against 155h.p. for the series F. This 
15 per cent increase in 
power has been obtained 
at the cost of a 10 per 
cent increase in weight 
—the HD8 _ weighs 
46,734 lb in working 
order. However the 
track area has at the 
same time been increased 
to 5,046 sq. in (using 
22 in wide tracks) so 
that the ground pressure 
is only 9} lb per sq. in. 
The six-cylinder four 
stroke engine has a bore 


Pull and push load- 
ing with two series 
HD8 tractors. 





is part of the strain bridge and is fed from the 
bridge supply. With a thermocouple or plain 
direct current input, however, the potentiometer 
is supplied with a fixed and stable voltage; and 
as both positive and negative inputs have to be 
catered for, this means a double-sided supply. 
To achieve long-term stability and accuracy it is 
plain that the output voltage must be referred 
to a standard cell. 

In this case the method is to compare a 
point on a potential divider chain of precision 
resistors across the output with a standard cell, 
and a chopper amplifier is used to amplify the 
error signal and feed this to a series stabiliser 
valve. The control of the other side of the 
supply is achieved in a similar way by comparing 
the centre point of a precision resistor chain 
across the total input with the zero volt line, 
and using this error signal to control the series 
valve in this side of the supply. Associated 
with the servo loops are various relays which 
control the actual printing and switching. The 
print mechanism operates as soon as balance 
point is reached and immediately operates the 
50-way switch in the extension unit to move on 
to the next position. Other relays control the 
starting of the complete cycle of operations, and 
dictate whether the printing stops after one 
cycle or carries on continuously. 


and stroke of 5} in by 8 in and ruus at a governed 
maximum speed of 1,200 r.p.m. Maximum 
torque occurs at 900 r.p.m. when the draw bar 
pull is 51,670 lb in bottom gear. The drive 
is through a hydraulically-boosted three-plate 
clutch and a constant-mesh gearbox that gives 
six forward and six reverse speeds. Top speed 
is 6-3 m.p.h. and the controls are power assisted. 

One change from the previous design is the use 
of pre-lubricated rollers and idlers. These are 
filled with oil during assembly and then sealed; 
it is claimed that no more lubrication is needed 
until the track is disassembled for rebuilding. 
A re-usable Stellite seal is used in conjunction 
with rubber mountings. All moving track 
parts have been designed to give extended life. 

Among the other items shown in action were 
the Libu shovel which has the advantage over 
most tractor-mounted shovels in that it can be 
tilted to give a side discharge; a 30,000 1b 
Hyster grid roller (made in Scotland); and an 
Athey 7-11 force-feed loader. The latter has a 
capacity of 10 cu. yards per minute, discharging 
to one side. There are two versions, the heavy 
duty windrow loader and the stockpile loader; 
the former has grader type mould boards with 
adjustment for ground level, and the latter has 
bulldozer type mould board and inward feeding 
augers. Both are powered by a 130h.p. Ford 
engine. 
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Continuing Plant and Equipment 


ELECTRICAL PLANT DISPLAYED 


William Harding Scott, the founder of Laurence 
Scott and Electromotors Limited, went to Nor- 
wich in 1883 to fit up what was then something of 
a novelty, electric light, in Colman’s works. 
Being dissatisfied with the quality of the plant 
he was installing, and convinced that he could 
build better himself, Scott obtained financial 
backing, and in rented premises set to work, with 
one or two employees, as a manufacturer of 
electrical machinery. He built his first dynamo 
in 1883. From these modest beginnings the 
firm of Laurence, Scott and Electromotors has 
developed a very large range of industrial and 
marine machines and control gear, and operates 
three works in Norwich and one in Manchester. 
How great has been the progress since the days 
of simple d.c. machines is demonstrated very 
well by the permanent exhibition cf their pro- 
ducts which the Company have set up in this, 
their 75th anniversary year, at their branch 
works at Salhouse Road, Norwich. Most of 
the exhibits are so arranged that they can be 
demonstrated under running conditions, scale 
models being used in some cases. A conference 
room, with sound film projection equipment, 
adjoins the exhibition building. 


Direct Current Machines 

In the early days Scott’s efforts were con- 
centrated on d.c. equipment, and it was not 
until the 1920’s that a.c. motors and control gear 
were added to the range. Since then a large 
business has been built up in a.c. machinery, 
but d.c. equipment is still made in large quanti- 
ties, and d.c. motors and starters are featured in 
the exhibition. 

A typical control gear exhibit is a “* packaged ” 
Ward Leonard set, housed in a cabinet which 
also incorporates a control desk. It is used to 
supply power to a Laurence, Scott d.c. motor 
of 15h.p. which is of historical interest, since it 
was made in 1900, and was in regular use until 
recently. A friction brake fitted to the motor 
enables a load to be applied for demonstration 
purposes. 


Marine Equipment 

Scott entered the marine engineering market 
before 1900, when he produced the ‘* Norwich 
shiplighter ** combined steam engine and genera- 
tor; motors and control gear for driving various 
types of marine auxiliary soon followed the 
generating set. Laurence, Scott have remained 
in this exacting field ever since, their activities 
having developed rapidly from the 1920’s, when 
the increasing popularity of the motor ship 
stimulated the demand for electric auxiliary 
drives, and for electric cargo winches. 

A typical marine exhibit at Salhouse Road 
is the ** Selector ” d.c. cargo winch, which is shown 
in quarter-size scale model form. Available 
in 3 and 5 ton capacities, and with the controller 
mounted either on the winch motor or on a 
vertical pedestal for fitting at any convenient 
position on the ship’s deck, the winch gives 
electrical control of the load up to the moment 
of switching off without friction braking, though 
a friction brake is fitted for load holding 
and emergency use. Maximum safe speed, 
hoisting or lowering, is selected automatically 
on the high-speed step by a load * weighing ” 
feature. Lower speeds can be selected by the 
operator as required. The winch stops auto- 
matically when the load touches down on step 1. 

Also demonstrated in quarter-scale working 
model form is the Pitt Scott automatic tension 
winch, which was designed originally for vessels 
operating on the Great Lakes and St. Lawrence 
Seaway in Canada. This service employs large 
ships, which must be docked and worked through 
locks without the assistance of tugs, quickly and 
with minimum manpower. The winch has a d.c. 
driving motor, and by means of a control gear 


which starts, stops and reverses the motor 
according to the tension in the rope, holds the 
tension in the mooring line constant indefinitely. 
An adaptation of this winch has been developed 
for use on icebreakers, for towing through 
broken ice. 


Alternating Current Machines 


Laurence, Scott and Company Limited, as the 
firm was then known, amalgamated with Electro- 
motors Limited of Manchester in 1927, and it is 
from that date that the production of a.c. 
machinery developed, motors being made at 
first, followed by control gear and a variety of 
special purpose equipment. 

One of the motors in the LSE range, the 
* Trislot’’ is of the high torque, low current 
type, and a demonstration rig is installed to 
show the characteristics of this motor as com- 
pared with two others, a normal squirrel cage 
and a slip ring. The three motors, each of 
1S h.p., are mounted on a common base, and 
each carries a heavy flywheel of the same weight. 
Ammeters indicate the starting current of each 
motor. Provision is also made for dynamic 
braking by d.c. injection. 


Most of the machines 
in the Laurence, Scott 
and Electromotors per- 


manent exhibition can 


be demonstrated un- 


der working conditions. 


Another a.c. motor, the ‘“ N-S” variable- 
speed type, which is made in sizes ranging from 
1 to 9,000 h.p., is a stator-fed machine, which 
can be adjusted steplessly in speed over a wide 
range under all loading conditions, without 
brush movement. Exhibits are provided to show 
the forms in which this type of motor can be 
supplied. One has a hand operated regulator, 
the second is controlled by a tapped transformer, 
giving four pre-set speeds and the third is under 
the control of a “* joystick *”’ operated regulator, 
which was developed for small cranes and hoists. 
Instead of hand control, the N-S motor can be 
fitted with the ‘* Asrec”’ speed control, giving 
fully automatic maintenance of speed to within 

1 per cent under varying load and supply 
conditions. For very close control of speed the 
**Velonic’’ control system can be supplied. 
This controls the speed electronically to within 
approximately 2 r.p.m. over the speed range. 

Variable speed control is also demonstrated 
by the ‘‘ Speedmaster” single-unit converter 
which gives a_ variable frequency supply. 
Based on the N-S motor, it has a stator of normal 
design and a rotor with both commutator and 
slip rings. The speed of the set is controlled 
by an induction regulator connected to the 
commutator, and alternating current at a 
frequency and voltage varying with the speed is 
delivered at the slip rings. Eight squirrel-cage 
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motors of different sizes are arranged to take 
their current from the Speedmaster and tg 
demonstrate smooth starting, stepless simultan. 
eous speed variation, load sharing and * plug” 
reversing. 

One of a range of standard sets giving low. 
frequency output is exhibited, together with two 
typical applications. In the first application 
four floating type low-frequency motors are 
used to drive the four rollers of a section of 
roller table. The supply is 3 cycles 55 V, and 
the direct drive speed 60 r.p.m. 

In the second application low-frequency 
current is injected into a standard 50 cycle 
induction motor to give stable inching and 
crawling speeds when required. To demonstrate 
the application a standard motor is used to 
haul, by means of a chain, a small wheeled 
platform. This travels at normal speed until 
an adjustable limit switch is struck, when low. 
frequency current is injected into the motor 
and the speed is reduced to a crawl. Inching 
and reversing can be demonstrated, and the 
platform can be stopped accurately at a pre-set 
position by a further limit switch. 

Crane control by the LSE “ Revcon” system 
is demonstrated by means of a quarter-scale 
model, with a load travelling in a 14 ft tower, 
The system operates by the combination of two 
torques, which give the required torque/speed 





therefore 


the motor is 
provided with two electrically separate windings 
in the same frame. 


characteristics, and 


The AC Ship 

To demonstrate the operation of a_ ship's 
auxiliaries on an a.c. supply, a group of machines, 
with centralised control, is arranged to be fed 
by a 40kVA motor alternator, which repre- 
sents the normal diesel engine driven alternator 
of a ship. An a.c. motor is used to drive the 
alternator in preference to a diesel engine, in 
order to take full advantage, for demonstration 
purposes, of the high transient-current overload 
capacity of the alternator, which is as high 
as 300 per cent full-load current when all motors 
are started simultaneously. The ship’s equip- 
ment is represented by an air compressor, a 
horizontal and a vertical water pump, a fan, 
a hydraulic steering gear pump motor, and a 
windlass motor. 

Standard direct-on starters are mounted on 
the control desk. For normal demonstrations 
the largest motor (16 h.p., driving the air com- 
pressor) is started first, in accordance with 
normal ship practice, and the other machines 
are then started in descending order of size. 
When required, however, any switching sequence 
can be demonstrated, including all motors 
*““on or “ off” together. 
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Companies in the News 


Between Two Fires 


The interlinking of British and American interests 
proceeds at a pace that may be generally un- 
suspected. Thus whatever the outcome of the 
situation revealed by the statements published 
last week by Tube Investments and British 
Aluminium, it seems likely that the British 
Aluminium Company will in the future be 
associated directly or indirectly with an American 
firm. However, if the offer of Tube Investments 
to purchase the entire ordinary capital of British 
Aluminium eventually proves acceptable, then, 
according to Sir Ivan Stedeford, chairman of 
TI, control of the aluminium company will not 
pass out of British hands. Initially, the offer 
was not acceptable since it carried a condition 
that there should have been no material change 
in the company’s issued capital. This condition 
proved to be unsatisfied, since it came to light 
that a contract had already been signed whereby 
the Aluminium Company of America would 
subscribe for the entire unissued capital (4,500,000 
shares each of £1) in the British Aluminium 
Company. The terms of the contract had not 
been disclosed by the week-end. These negotia- 
tions raise a number of questions. 

The contract with Alcoa has yet to receive 
Treasury sanction, but should it be implemented, 
the American company will have acquired a 
one-third holding in the share capital of the 
British company—providing substantially effec- 
tive control—without the explicit consent of the 
shareholders. Although the directors of British 
Aluminium are at liberty to carry out a trans- 
action of this kind (since the sale represents a 
margin of authorised but unissued capital), it 
has yet to be seen how the shareholders will 
respond now that the deal—though not its detail 
as in the case of the TI offer, has been made 


public. 
Tube Investments, acting in association with 
Reynolds Metals, America’s second largest 


aluminium company after Alcoa, offered one 
TI share plus 78s cash for every two BA £1 
shares. The suggested exchange appears to 
have been a generous one, but the board of 
British Aluminium stated that owing to the 
conditions of the offer and the arrangement 
with Alcoa, the proposal could not be transmitted 
to the shareholders. TI holds a controlling 
interest (SI per cent) in TIl-Reynolds, and it is 
not known to what extent the joint concern has 
already acquired British Aluminium shares. 

Behind these moves are the considerable 
financial needs of British Aluminium, whose 
board have stated that the Alcoa agreement 
offers the most favourable long-term prospects 
for the company. TI claim that with the assist- 
ance of Reynolds Metals they too can meet the 
company’s financial requirements. Both poten- 
tial purchasers insist that the essentially British 
character of the company will be maintined; 
but both approaches involve the resources of an 
American concern. TI’s disclosure of its offer 
may shortly precipitate further moves. 


Rearming 


The gradual rebuilding of the strength of the 
Birmingham Small Arms Company has _pro- 
ceeded during the year ended 31 July. Trading 
profits were slightly improved at £2-26 million 
In spite of the general recession in industry 
which, in the words of Mr. John Y. Sangster, the 
group’s chairman, ‘adversely affected our 
volume of sales to an increasing extent as the 
year progressed.” 

Moreover the immediate prospects for the 
group: he said, “* are, less favourable than they 
were twelve months ago”. BSA Motor Cycles, 
Triumph Engineering and Ariel Motors have all 
done very well, and a new scooter is being 
Introduced as a group project—to be marketed 
Jointly by BSA and Triumph. Production has 
commenced ‘‘in moderate quantities.” The 
sale of the scooter is expected to offset any falling 
away in the sales of orthodox motor cycles. 


The group’s other interests have not performed 
so well. The Daimler Company have made 
** moderate profit for the year ’’—in contrast 
with losses in previous years—but they have still 
much ground to make up. A new 24 litre car 
is being introduced, ‘after the most careful 
scrutiny of the financial, manufacturing and 
commercial aspects of the project,” but produc- 
tion is not expected to begin until the autumn 
of next year. The design of Daimler’s public 
service vehicles is being reviewed and an entirely 
new range will be developed. 

BSA Tools experienced a most difficult year 
and there is no sign so far that the Government's 
policy of relaxing controls and_ stimulating 
investment has yet affected the downward trend 
in demand for machine tools. ‘* Ultimately,” 
said Mr. Sangster, ‘* these measures must have 
a favourable effect on the machine tool industry, 
but at the present time there is no clear evidence 
that the corner has been turned.” The steel 
division has performed better but the market is 
dull and manufacturing capacity has not been 
fully employed. They are devoting ** the utmost 
energy ’ to promoting the sales of titanium and 
vacuum-melted steels, but progress has been 
slowed down by cuts in the Defence Programme. 
Mr. Sangster’s review of the group’s activities 
suggests that the recovery will be sustained, even 
if profits are lower during the current year. 


Instituto 


The 1957 Annual Report of IRI, the Instituto 
per la Ricostruzioni Industriale, is the first to 
be published since the Ministry of State Par- 
ticipation was set up. The new law does not 
seem to have affected IRI’s position as a state 
agency nor its policies in respect of the firms that 
make up its member concerns. One change 
noted in the report is that firms in which the 
state is the majority shareholder can no longer 
be members of employers’ trade associations. 

The two IRI agencies connected with the 
engineering industry both had a good year. 
Finsider, the iron and steel group, had an 
increase of 15-0 per cent over the previous year, 
bringing output to 6:75 million tons of crude 
steel. Exports of steel rose by 22 per cent rep- 
resenting 16 billion lire worth of orders. This 
increase in output was due to the enlargement of 
existing installations. On the engineering side, 
Finmeccanica reports that the main increases 
have been in durable consumer goods—radio 
and television sets, electric washers, polishers 
and cleaners. Siemens, which sold rather less 
telephone equipment, did well in radio and 
television. Demand for electronic apparatus is 
still comparatively limited in Italy. However, 
Marconi Italiana in which Finmeccanica has 
a 49-6 per cent interest, has developed its 
production of thermionic valves at its L’Aquila 
factory. Microlambda, which produces radar 
equipment for military purposes, was about as 
active as in the previous year. 

IRI’s chief motor interest is through Fin- 
meccanica’s share in Alfa-Romeo. This com- 
pany had a particularly good year with an 
increase in production of 42 per cent. 
The tie-up between Renault and Alfa-Romeo 
will no doubt introduce considerable changes 
by the time the next annual report appears. 
So far as can be judged from its somewhat 
bland report, IRI seems reasonably pleased with 
year’s work. 


Make Way for the Dauphine 


About one-third of the world’s motor vehicles 
were made in Western Europe last year. Of 
these just under one million were made in 
France, one-third of them made by Renault. 
The rise of Renault since the war has been one 
of the success stories of French industry. The 
old factory at Billancourt in the Paris suburbs 
has been modernised and an entirely new plant 
built at Flins 30 miles out of Paris on Route 
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Nationale 13. Between them, the Renault 
plants (there are four others) turn out three basic 
models of private car, four sizes of lorry as well 
as farm tractors. But of all the various products 
of the Régie Renault, the Dauphine is un- 
doubtedly the winner. 

Engines for the Dauphine are made by some 
of the world’s most modern automatic machinery 
at Billancourt. They are then put on little 
wheeled platforms and run in one hundred lots 
into specially adapted lorries which take them 
out to Flins. This great plant, which was 
opened in 1952, is dedicated to the Dauphine. 
Some 7,000 workers here assemble 1,300 
Dauphines during a one shift day. 

The policy now is to follow Volkswagen in 
concentrating production on one model. The 
little 4cv and Renault’s larger car, the Frégate, 
are both going down. Last year only 10,000 
Frégates were turned out and 71,000 4cv, com- 
pared with about 188,000 Dauphines. Certainly 
if the opening up of the European Common 
Market means more cars, Renault can produce 
them—provided they are Dauphines. 

As a preparatory move an arrangement has 
been made with Alfa-Romeo to assemble 
Dauphines in Italy and it is interesting that Alfa- 
Romeo is also state-controlled through the 
Finmeccanica group. With the Renault 
production lines capable of turning out more and 
more cars on demand, competitors in France 
and elsewhere will find the Dauphine a very 
difficult one to pass. 


Casting the Net 


During the financial year ending 31 March, 1958, 
covered by the Annual Report of the Independent 
Television Authority published recently, two 
new high power stations were brought inio 
operation, serving central Scotland, and South 
Wales and the West of England. During the 
current financial year, the Isle of Wight station 
serving central Southern England has already 
been brought into operation, and the station at 
Burnhope to serve North-East England is 
expected to start operation on 15 January, 1959. 
By that time about 85 per cent of the population 
of the UK will have been brought within the 
service areas of ITA transmitting stations. 

The extension of ITA coverage to Scotland 
was not without difficulties. Owing to some 
complex unforeseen anomalies in the behaviour 
of the ‘‘ inside the mast ” aerial evolved for the 
special conditions affecting the Central Scotland 
transmitter, the station had to be put in service 
with some defects, resulting in a slight shift of 
the potential service area. A replacement aerial 
under development will probably come in use 
during the summer of 1959. Because of the 
difficulties encountered with this aerial the South 
Wales station was erected with a more con- 
ventional aerial system. 

A new 4kW transmitter design to the 
Authority’s specification was used for the first 
time in the Isle of Wight station and will also be 
used at the Burnhope station in the North-East. 

Of the projected new stations, which are 
planned to bring 93 per cent of the population 
within reach of the ITA by about the end of 
1959, that to serve East Anglia will be sited well 
to the south-east of the area, near Ipswich. 
This has been necessitated by the problem of 
providing an adequate signal strength in the 
south-east of the area, without interfering with 
the French television station at Amiens. As is 
the case with the North-East, this siting will 
require a tailored directional aerial system. 

Since the publication of their annual report, 
the Authority have provisionally approved plans 
for the practical completion of the present 
television service by 1960. The last programme 
companies will be appointed next year, and the 
three major service areas—South-West England, 
North-East Scotland, and the Solway—should 
be covered, at the latest, by the winter of 1960/61. 
In addition, the Authority envisages a need for 
four to six satellite stations to serve areas not 
reached by transmissions from the thirteen 
major stations, but too small to justify the 
operation of independent companies. 
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Special Article 
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MIND IN A BLACK BOX 


Intellect and 
Programming 


<_< a formal opening by the Director of 
NPL, session 1 commenced with a paper 
on ‘Some methods of artificial intelligence and 
heuristic programming” by Dr. M. Minsky of the 
Massachusetts Institute of Technology. The 
paper consisted of a rather rambling discussion 
concerning the programming of machines to 
work on problem solving. On the author’s own 
admission it contained little new and possibly 
its most interesting feature was the very brief 
discussion of a semantic machine for the solution 
of problems in plain geometry. From the point 
of view of the general reader, this paper is 
interesting because it shows the caution which 
must be exercised when viewing the pronounce- 
ments of scientific workers, since at one point 
the author states that the first theorem attempted 
by means of his programme was to prove the 
proposition that the base angles of an isosceles 
triangle are equal, whereas a few paragraphs 
later it transpires that some time would elapse 
before the problem would actually be run on a 
computer and that, even more discouragingly, the 
actual coding is still awaiting the construction of 
suitable interpretive routines. 

The next paper, by Dr. D. M. Mackay of King’s 
College, London, was concerned with ‘* Opera- 
tional aspects of intellect.” This was almost 
completely devoted to the discussion of various 
aspects of intelligence and several amusing side- 
lights were mentioned, for example, the descrip- 
tion of an eminent Fellow of the Royal Society 
as an “ honest hodman.” 

The next paper, by Dr. J. McCarthy, on * Pro- 
grammes with common sense” was concerned 
with the reduction of real life situations to 
statements admissible in formal logic. He con- 
sidered in some detail the use of a machine in 
the taking of advice and illustrated this by con- 
sidering how a machine could tell him how to get 
from his desk at home to an airport knowing 
that he had a car. 

Then followed a paper by Dr. W. Ross Ashby 
on the ‘“ Mechanism of habituation.” This 
marked the first attempt in the Symposium to 
come to grips with reality, and the author, after 
discussing some of the difficulties which attend 
the explanation of the phenomenon that in living 
mechanisms the regular repetition of a stimulus 
tends to decrease the response of the mechanism 
to it, went on to present two models which explain 
the phenomenon; the second of them being of 
particular interest because it required nothing 
but a table of random numbers. 

The last paper in session | was by the organiser 
of the Symposium, Dr. A. M. Uttley of the 
National Physical Laboratory. This paper came 
to grips with some of the problems involved in 
constructing machines to simulate the behaviour 
of an animal nervous system and, in particular, 
gave some of the background to the now well- 
known Uttley conditional probability computer. 
Probably the chief contribution made in this 
paper lay in the modification of some of his 
earlier postulates in order to meet the criticisms 
which have been levelled at his machine by other 
psychologists. 

On Tuesday, the session on automatic pro- 
gramming had a content which was chiefly 
responsible for describing this short account 
as “the mixture as before.”” The paper by Dr. 
Grace Hopper on the present status and future 
trends of automatic programming consisted 
almost entirely of a not particularly compre- 
hensible account of the history of Univac auto- 
matic programmes through the past few years, 








and included some not very profound remarks 
made by American Service personnel. Future 
trends were dismissed in three-quarters of a page 
under the heading ‘“‘ What next?” This con- 
sisted entirely of an account of the immediate 
future of automatic programming for Univac 
machines. 

The paper by Mr. R. A. Brooker on ** Some tech- 
nical features of the Manchester Mercury auto- 
code programme ” contained material which is 
now very well known to most workers in the 
digital computer field. It was, however, well 
presented and will form a useful introduction 
for novices. 

The paper by Mr. J. Backus of the IBM Corpor- 
ation discussed the Fortran systems for use on 
IBM machines. These are so well known as to 
require no comment. Dr. Ershov then read a 
paper on the work of the Academy of Sciences 
of the USSR on automatic programming. 

The second part of session 2 was concerned 
with the mechanical translation of languages and 


NPL Symposium on 
The Mechanisation of Thought Processes 


The Mechanisation of Thought Processes provided the subject of a five-day symposium, 
which began at the National Physical Laboratory on 24 November. 
hold a meeting of this kind at the present time is an indication of the way in which 
electronic digital calculators have settled down into an established position in the 
workings of science, industry and commerce. 
and difficulties behind them, designers are considering the way in which the inanimate 
objects, wrongly called “* giant brains” a decade ago, can in reality turn into moderately 
intelligent machines in the near future. 
symposium was designed to cover most of the fields into which thought is being poured 
at the present time; thus session I considered general principles, session 2 the auto- 
matic programming of digital calculators and automatic language translation, session 3 
speech recognition and learning in machines, and the two sections of session 4 the 
biological and industrial implications of these developments. 
conference are reviewed below by three authors active in the fields discussed. A 
black box is the term commonly used in electronics for a system with a known input 
and output but a mystery inside. The mind largely remains a mystery. Nevertheless, 
any genuine analogy that can be discovered between electronic devices and the working 
of the mind is certain to have the profoundest implications. 


The decision to 


With many of the technical problems 


To this end, the programme for the NPL 


The proceedings of the 


contained an amusing paper by Dr. R. H. 
Richens entitled ‘‘ Tigris and Euphrates—a 
comparison between human and machine trans- 
lation.”” Richens discussed the merits of various 
forms of mechanical translation processes and 
extended some of the ideas which he has been 
developing on meta-language. Most of his ideas 
will find ready acceptance with workers in the 
field, but in one or two places his lack of 
acquaintance with the details of computational 
machinery will be noted in statements and pro- 
posals which, while theoretically excellent, 
would be practically impossible in the present 
state of the art. 

The session concluded with a detailed paper on 
‘** Pronoun reference in German ”’ by L. Brand- 
wood, lately at the Computational Laboratory 
at Birkbeck College. The subject matter of this 
paper was entirely linguistic and was concerned 
chiefly to show the way in which comparison 
must be attempted to reduce the translation of 
complicated languages to practical reality. 


A. D. BooTtu. 


(Department of Numerical Automation, Birkbeck College) 


Model of the Brain 


This has been a conference with two related but 
quite distinct aims. Some delegates are interested 
in machines which can not only calculate and 
compute but also show powers of judgment as 
accurate, and preferably more accurate, than 
human judgment. No one will worry if there is 
little similarity between these machines and the 
brain. Other delegates are more concerned to 
explain, in the form of mechanical or electronic 
models, their ideas about the detailed functioning 
of the brain itself. They hope that this will help 
their understanding of the subject. This calls for 
machines which are in some way analogous to 
the brain, in detailed construction or principle 
of operation, as well as in outward behaviour. 
That the whole subject is not well understood 
yet is evident from the discussion that followed 
some of the papers. We do not fully understand 
the basic principles of thinking, though we are 
rapidly advancing from simple logic to a probabil- 
istic logic that allows us to design machines to 
deal with simple statistical problems. Even less 








well do we understand what we actually do when 
we think, though it is evident that, by doing 
something less than ideal, we manage to get by 
with a mere 10! or so neuron cells instead of a 
vastly greater number. 

This problem has resulted in some controversy. 
Several different brain models have been pro- 
posed, most of which demonstrate some form of 
inductive logic and are variously described as 
utilising the principles of conditional probability 
or inverse probability. In their basic form these 
machines would require a vast assembly of units 
to cater for the total information entering the 
sensory organs. This is disconcerting to the 
biologists who are aware of the limited number 
of neurons available in the brain. The likely 
explanation is that we have learnt to make the 
best of the mental equipment we have. We do 
not try to be universal geniuses. Some of us 
are lawyers, some engineers and some farmers, 
and by restricting our interests in this way we 
manage not too badly. There is not much doubt 
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a similar selection every minute 
of the day on all that goes on around us, and, by 
taking in only the information we feel to be 
important, we economise on our mental capacity. 
Just how we select our information is something 
that needs investigation. It may be that, in 
designing very complex machines to carry out 
thought processes, it will be necessary to “ tailor ’ 
the machines to suit the problem in hand. This 
will give us economy at the expense of generality. 
Are there any real prospects of rapid success in 
constructing useful thinking machines? A num- 
ber of delegates seemed to favour a fairly modest 
approach, applying our understanding, _as it 
grows, to a series of small problems where it may 


that we exci’ 


confer some immediate benefit. This, in turn, 
would simulate our own thought on the subject, 
guide our understanding, and, above all, keep 
our feet on the ground. Whether any machines 
which may be developed to control industrial 
processes, will assist with understanding the 
brain, seems doubtful. Rather does it appear 
that we want more empirical data relating to the 
anatomy and biochemistry of the brain. Then 
we may be able to discriminate successfully 
between the various plausible explanations that 
are presented to us. 


R. L. BEURLE 
(English Electric Valve Company Limited) 


Speech Recognition and Learning in Machines 


The chief concern of the first part of session 3 
was the structure of speech and the nature of 
hearing. It is, of course, well known that the 
“amount of information’ carried by the 
soundwaves in passing from one person to 
another is many orders greater than the actual 
amount of information he wishes to transmit 
or the hearer’s brain can accept, the latter 
believed to be about 40 “ bits” per second. 
The question is, therefore, how are the essential 
pieces of information extracted without going 
through a complicated frequency analysis process 
which it is quite evident the ear and brain 
cannot possibly do. 

The papers read were concerned with this 
problem and there was considerable discussion 
on whether a listener distinguishes individual 
phonemes as the elemental bits of information or 
whether he perceives a pattern of phonemes 
making words and phrases which are recognised 
as a whole, in a similar manner to the way in 
which we are supposed to read. It was evident 
that at present we know very little about the 
mechanism of listening, as opposed to hearing, 
and that, important as this fundamental research 
may be scientifically, as an engineering concept, 
a listening machine is not even on the horizon. 

On the other hand, it should not be forgotten 
that engineers have achieved considerable success 
in reducing the redundant information in speech 
waves, as in the Vocoder and equipment built at 
the Signals Research and Development Estab- 
lishment (SRDE) of the Ministry of Supply. 
In discussion, Mr. Walter Lawrence disclosed 
that by extracting the appropriate quantities 
from speech at the transmitting station and 
using these to synthesise speech at the receiving 
end, two-way conversations had been successfully 
carried out using a bandwidth only one-thirtieth 
of that normally required for a telephone channel. 

The session on Learning Machines was found 
by most to be more difficult to follow and 
demonstrated a still wider divergence of views. 
It is quite evident that there is a real need in 
industry both for self-optimising control systems 
for complicated plants and for learning or 
self-organising routines for digital computers, so 
that they can seek some specified goal without 
the designer of the plant or programme having 
to specify exactly the route by which this goal is 
reached. Dr. A. Andrew, in his paper, reviewed 
possible methods of designing a system to do 
this, mostly based on the measurement of 
conditional probabilities. The plan is to make 
random changes in the parameters sequentially 
and, by finding the correlation of improvement 
of performance with these changes, measured as 
conditional probabilities, to guide the system in 
the direction of increased performance; the 
values of the conditional probabilities constitut- 
ing the memory of the system. The engineers 
responsible for digital computers appeared to 
be solidly of the opinion that this method of 
learning would be very much too slow in any 
practical application. 

It is probable that to make a feasible learning 
machine it will be necessary to abandon the idea 





of random changes of parameter and to pro- 
gramme some bracketing routine to enable the 
machine to decide in which direction to make 
further experiments, as is normally done by the 
human research worker. 

Dr. Selfridge described a method for decoding 
morse code by means of mechanical ‘* demands ” 
which are ‘* rewarded’ by continued existence 
when they choose correctly but gradually liqui- 
dated if they are consistently in error. It was 
refreshing to have the possibility of error on 
the part of machines introduced after some of the 
discussion on the previous days of machines 
which, were expected to be superhuman. 

Dr. Rosenblatt’s paper was more concerned 
with a brain model than with learning machines 
per se. It is a pity that his Perceptron has 
achieved some undesirable notoriety, since there 
is little doubt that the application of probability 
theory to brain models and pattern recognition 
is of the utmost importance and his suggestions 
are extremely advanced. Unfortunately, except 
for the opening section, his paper is almost 
unintelligible without reference to his earlier 
papers, but at the meeting he presented some new 
ideas on building up a _ probability matrix 
between the sensory information received and the 
pattern perceived. 

We are still a long way from any clear idea of 
how to design learning machines or even self- 
organising routines for digital computers. Engi- 
neers will in general find themselves in sympathy 
with those who, in the discussion, urged that more 
attention should be given to the methods of 
regression analysis and to the solution of some 
of the simpler problems. 

J. F. COALES 


Industrial Implications 


Dr. Mehl’s paper on ‘ Automation in the 
legal world,’ was concerned firstly with retrieval 
of legal information, and secondly with the 
automation of legal argument. Much work 
has been done on machine retrieval of informa- 
tion and at the Symposium, not only was 
Professor T. Bar-Hillel’s paper concerned with 
literature searching, but there was a demonstra- 
tion of a work carried out at the Royal Radar 
Establishment. 

This is without doubt most important research, 
since mechanising the search for information 
could well solve one of the greatest problems 
facing a scientific age. Professor Bar-Hillel, 
who, more than anyone else, ejected through- 
out the Symposium a sense of realism into the 
proceedings, is far from sanguine about the 
possibility of devising a feasible system in the 
foreseeable future. As with language translation, 
on which he has also worked, he thinks the 
problem is far more difficult than most people 
appear to recognise. As everyone who has tried 
to design a filing system knows, the great diffi- 
culty is that most pieces of information have 









many facets, depending by whom they are sought, 
so that complicated cross-reference schemes are 
essential. 

During discussion it was suggested by Mr. 
Elliott that with a view to possible mechanisation 
in the future, learned societies should set up 
immediately an organisation for the suitable 
coding of all future publications at the time they 
are produced. Unfortunately the Universal 
Decimal Classification system has not proved 
successful in this respect and such a scheme, if 
possible, would prove to be of immediate benefit. 
Automation of legal argument depends eventually 
on the development of a machine to answer any 
question over a wide field of law. Clearly the 
development of such a machine would be an 
enormous task and would in any case require 
that the questions should be in a precise and 
simple form. Dr. Mehl does not suggest that 
there is any likelihood of such a machine being 
technically feasible for many years to come. 

There is no doubt that more and more decision 
making in industry, such as production program- 
ming, is being carried out by machine, but the 
development of such systems is in its early 
stages and it is certain that factory organisation 
will have to be changed in order to make the best 
use of computers. In discussion it was pointed 
out that, for economic reasons, a large central 
computer will cost less than a number of smal! 
computers at strategic points, because the 
** power ”’ of a computer machine is roughly pro- 
portional to its cost, and this will lead to increased 
centralisation, whereas the present trend in 
industry is towards more decentralisation. 

Dr. S. Gill’s paper brought the meeting back 
to the subject of learning machines, or rather of 
human beings teaching machines what to do. 
In discussion it was pointed out that there is a 
real problem in communication between the 
machine and its human teacher, and if learning 
is to be at a reasonable rate it will be necessary 
for the machine to be able to ask questions, 
which in the context of the learning machines 
discussed earlier is the equivalent of deciding on 
and carrying out suitable experiments. Dr. W. 
Taylor’s paper on “ Automatic control by visual 
signals ** returned to the practical possibilities of 
pattern recognition and described an interesting 
device which was exhibited during the times set 
aside for demonstration. The practical approach 
was welcome in a Symposium mainly concerned 
with extravagant ideas and the discussion was 
entirely on practical considerations. 

Another most fascinating demonstration was 
that of Mr. Gordon Pask who showed an electro- 
chemical method of growing logical circuits. 
His paper is a long and philosophical discussion 
of a physical analogue to the growth of a concept. 
It is remarkable in that it results in a device 
which can do its own electronic wiring up. 
Growth of electric circuits will be familiar to 
telephone engineers, who have been plagued for 
many years by the growth of silver-dentrite con- 
nections over insulators. 

Summing up it appeared that the implications 
for industry were not very pressing but a Sympo- 
sium of biologists and computer engineers is 
extremely stimulating and fruitful in producing 
new ideas. Many of the ideas are excursions 
into the realm of fantasy and much of the 
scientific work proposed or pursued has that 
hall-mark of pure research so attractive to many 
scientists that it is most unlikely to be useful. 
On the other hand, many of the problems, such 
as language translation, information retrieval 
and self-optimising control systems, if they could 
be solved, would release vast numbers of people 
from an immense amount of drudgery. The 
scientists must therefore press on with their 
investigations, both physiological and electronic, 
while the engineers continue in their endeavour 
to develop simpler and more reliable logical 
circuits and the mathematicians to devise bigger 
and better programmes for computers. 


J. F. COALES 
(Engineering Laboratory, Cambridge University) 


































































lg and common usage establish convention. 
Although only three years have passed 
since the first Geneva Conference, there begins 
to appear through the mass of varied technologi- 
cal experience and opinion, a background of 
convention in reactor engineering. Few new 
reactor concepts are proposed. Rather have 
reactor designers concentrated on improvement 
in detailed design, realistic economic assessment 
and broader consideration of safety requirements. 


Pattern of Design 


Conventional systems comprise, on the one 
hand, the gas-cooled graphite-moderated reactors 
so firmly established and thoroughly tried in 
Britain, and on the other, the water systems 
pioneered in America and being rapidly developed 
in a wide variety of designs. Once a type is 
established, it is only by attention to detailed 
design that the full development potential is 
exploited and progress achieved—and thus it is 
on the detailed engineering and technological 
papers presented during the second week of the 
Conference, that one’s attention is focused. 

It is interesting to reflect that a recurring 
historical pattern can be seen. Many parallels 
have been drawn and trends forecast, from the 
history of past engineering achievements. 
Notable, perhaps, is the parallel between the 
development of the modern steam boiler and 
the reactor core. The first boilers were * pres- 
sure-shell *’ designs and not until the arrival of 
the water-tube boiler was its full development 
potential realised. In Britain, America, Canada 
and the USSR, designers are conscious of the 
limitations of pressure-vessel reactors and much 
thought is being given to alternative pressure- 
tube arrangements. 


Three Years Progress in Design 


Improved steam quality, with consequent 
improvement in overall efficiency and reduction 
of capital costs, is the main road to economic 
power. Basic reactor technology must allow 
for advances in design criteria if this is to be 
achieved. Much detailed study has been made 
of the effect of increased steam-cycle efficiency 
on overall cost and of the implications, neces- 
sarily associated with it, of driving the reactor 
core to higher temperatures and pressures. 
Table I’ shows the dependence of station effi- 
ciency on coolant inlet and outlet temperatures, 
and Fig. 1° the cost variation as pressure-vessel 
technology improves, permitting higher pressures 
in gas-cooled systems. Already temperatures 





inthe region 450 to 550° C are being proposed 
for advanced gas-cooled designs and it is confi- 
dently expected that future progress will bring 
steam conditions equal to modern fossil-fuelled 
stations. 

For this to come about, however, fuel-element 
technology must advance before all else and a 
great responsibility falls on the metallurgist. 
Much has already been accomplished and new 
fuels to meet more rigorous specifications are 
already being developed. Again, a parallel can 
be drawn from history—the development of the 
jet engine was only made possible by the com- 
bined efforts of the engineer and the metallurgist. 

In the choice of basic parameters, different 
reactor systems make different demands on 
technology. Problems of heat transfer, compati- 
bility of materials, pressure-vessel design and 
ultimate safety are all common to most but may 
appear in different orders. Gas-cooled reactors 
demand a better understanding of heat transfer 
from fuel to gas and materials compatible with 
carbon dioxide at high temperatures, but are not 
wholly dependent upon containment for ultimate 


safety, while water systems are limited by 
TABLE I.—Steam Cycles and Operating Conditions Appropriate 
Reactor coolant outlet temperature ; * 
( F) 
inlet a Cc 
( F) 


Type of steam cycle. . 
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pressure-vessel technology to smaller sizes and 
lower temperatures and demand overall contain. 
ment as a safeguard against serious accident, 
At the time of Geneva, 1955, such considera- 
tions led to the conservative specification of 
design parameters for the reactors at that time 
under construction. In the three succeeding 
years we have seen the development of uranium 
oxide fuel, with the potential for temperatures 
exceeding 1,000° C, and a heat rating of 20kW 
per Ib of fuel. Pressure-vessels up to 70 ft in 
diameter and 4 in thick are now under construc- 
tion for gas-cooled systems, while smaller but 
thicker vessels (up to 6 to 8 in wall thickness) 
for pressures up to 2,000 Ib per sq. in are currently 
in use in the pressurised-water reactors. 
Looking to the future, longer term technologi- 
cal studies are largely directed towards alternative 
materials for construction, fuel and coolant. 
The use of sodium as a coolant is being demon- 
strated by the operation of EBR-1° and the 
Sodium Reactor Experiment.’ It has been shown 
that the problems of design and operation of 
large sodium coolant circuits can be overcome— 
time and experience alone will tell whether it will 
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350 400 450 500 550 600 
(660) (750) (840) (930) (1,020) (1,110) 
177 222 260 294 320 343 
(350) (430) (500) (S60) | (610) (650) 

wl clans eel 1S i 


nein ~-——— 
Super-critical 
pressure with reheat 


ae pi 
Dual-pressure 


> 
Dual pressure I 
with reheat 


High-pressure steam pressure Ib per sq. in 600 920 2,000 2,800 3,500 5,500 
(kg. per sq. cm) (42) (65) (140) (196) (245) (386) 
temperature .. F 640 730 820 910 1,000 1,090 
Coc) (337) (387) (438) (487) (537) (590) 
Low-pressure steam pressure Ib per sq. in 150 230 500 860 
(kg. per sq. cm) (10-5) (16) (35) (60) 
temperature F 620 710 820 910 
("<2 (327) (376) (438) (487) 
Reheat pressure Ib. per sq. in 1,200 1,800 
(kg. per sq. cm) (84) (126) 
temperature - F 1,000 1,090 
CC) (537) (590) 
Proportion of high-pressure steam per cent 60 64 67 79 100 100 
Feed water temperature : ij 200 375 455 515 520 580 
( C) (93) (191) (235) (268) (272) (305) 
Turbine cycle efficiency | per cent 28:2 33-5 38-0 41-0 43-5 45:0 
Turbine exhaust moisture : 7 13:5 14-0 10-5 11-5 1a°3 12-0 
Station overall efficiency 25 30 34 37 39 40:5 
(Station overall efficiency attainable with : r 
single-pressure steam cycle and corre- | per cent (23-0) (28-0) (31-5) (34:5) (36:5) (37-5) 
sponding turbine exhaust moisture) (11-0) (12-5) (14:5) oe a Oe oe CT? 


* Coolant temperature at inlet to circulators. 
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GENEVA DISTILLATE 


Prolific in papers and enormous in scope, the Second International Conference 
on the Peaceful Uses of Atomic Energy can only assume its true significance 
when the information presented there has been thoroughly digested. 
stage in this process, ENGINEERING has commissioned fourteen specialists to 
summarise the matter of the Conference under a number of subject headings. 
The process may be regarded as one of distillation, with concentrated fractions 
The contributors have consolidated the informa- 
tion published during the Conference, selecting the essentials, reconciling the 
submissions of different authors and countries, and tabulating the most impor- 
As an introduction to the series, we published on 19 September 
Sir John Cockcroft’s overall survey of the Conference. The present series is 
being published at weekly intervals and will include thirteen articles in accord- 
ance with the table. The Conference was held in Geneva from 1 to 13 September. 
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be accepted as a real alternative to more conven- 
tional media. 


Current Design Concepts 


It is not surprising that, during the period 
under review, no new discovery has led to signi- 
ficant change in basic nuclear concepts. Original 
thought stems from the mind of the genius and 
a genius occurs but infrequently in a life-time. 






















































secondary evaporator, makes possible a dual- 
pressure steam cycle, as indicated in Fig. 2, 
giving a station net efficiency of 28 per cent. 

But it is in the development potential of the 
water-cooled systems that much interest is 
centred. In the BWR, the reactor coolant is 
also the working fluid—if evaporation of the 
coolant can be accompanied by superheating in 
the same core of a boiling-water reactor, its 
potential would be enormously enhanced and a 

substantial advantage might be estab- 
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mentioned. Many other factors contri- 
Fig. I Economic performance of bute to the ultimate economics, and com- 


plants above 100 MW electrical output. 


Note. (1) The unit cost varies slightly along a given constant 
capital cost line. The maximum variation in this case is 

0:007d per unit sent out. (2) Cost figures must here be con- 
sidered as figures of merit for purposes of comparison. 


Man’s inventiveness does not stop, however, 
with the initial discovery—indeed it must not, 
if progress is to continue. It was, therefore, to 
be expected that improvements in concept 
would follow and this has proved to be so. 

In the gas-cooled reactor, with its basic sim- 
plicity and versatility, there is little need for 
radical change—coolant temperatures can be 
taken as high as metallurgical considerations 
will allow. In the first of the British civil 
stations,> a dual-pressure steam cycle was 
dictated by fuel surface temperatures limited to 
the region of 450°C. The Advanced Gas- 
Cooled Reactor’ is already being designed for 
fuel temperatures up to 600° C, thus opening the 
door to reheat and supercritical pressures. 

Water-cooled reactors do not have so great a 
potential for higher coolant outlet temperatures. 
Pressure-vessel design limits coolant pressures 
to the region of 2,000 lb per sq. in and hence, 
outlet temperatures of 430°C, the saturation 
temperature of the coolant. Optimisation, per- 
mitting lower pressure-vessel costs, has led to 
somewhat lower temperatures and pressures, 
which show to economic advantage. Steam 
quality, however, is necessarily poor and station 
net efficiency is low. 

It is understandable, therefore, that it is in 
the water systems that there is the greatest 
incentive for improved steam conditions and, 
consequently, the widest variety in design. The 
boiling-water reactor, at one time regarded as 
the poor relation to the PWR, has been success- 
fully operated in America, considerably in excess 
of its design power® and now forms the basis 
of the 180 MW Dresden station’—America’s 
largest nuclear power project. A combination 
of direct steam, together with a low-pressure 





plete optimisation of the design is a complex 
problem. Most core materials with good 
nuclear properties are very expensive and 
always the cost of using them must be counted 
against the advantages to be gained. For 
example, heavy-water, zirconium and beryllium 
all have excellent nuclear properties and some 
reactors could not be constructed without them, 
but anything from £2 million to £10 million 
might be added to the capital cost of a large 
power station by their use. Such is the case 
in the proposed Canadian large power reactor 
(Fig. 4), in which the heavy water and zirconium 
pressure-tube costs alone exceed the total cost 
of the turbine plant and auxiliaries ($11 million) 
and yet this expenditure is justified in view of the 
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to other reactor types. For example, in the 
gas-cooled heavy-water study, carried out by the 
UKAEA, it was demonstrated that manufacture 
of the pressure-tubes in ordinary boiler steel 
(at a cost of approximately 1/40th that of 
zirconium), which so seriously impaired the 
nuclear properties of the reactor as to demand 
fuel of very high enrichment, was, under certain 
circumstances, still competitive on overall cost 
per kilowatt-hour with its zirconium-tubed 
counterpart. 

It is in such situations that optimisation must 
be tempered by practical reality. A power 
programme based on high-enrichment reactors, 
even though economical, would demand very 
large quantities of fissile material and its supply 
might impose a considerable strain on a nation’s 
capital resources. It is interesting to note that 
the Russian programme appears to accept this 
situation in proposing steel-tubed reactors of 
relatively high enrichment. 


Detailed Core Design 


In the foregoing discussion we have considered 
the technological problems of core design, in so 
far as they affect overall reactor concepts. 
Some of the detailed engineering problems to be 
overcome and the solutions applied by different 
designers are apparent by comparison of the 
various designs proposed. 

In gas-cooled systems where metallurgical 
considerations alone limit coolant temperatures 
and pressures, these can both be advanced if the 
operating temperature of the pressure-shell can 
be reduced, thus permitting higher design 
stresses. This is achieved in all the advanced 
gas-cooled designs by baffling within the vessel 
and arranging that the low-temperature inlet gas 
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good nuclear properties which make possible “*°** an ; 
operation on natural uranium, to a high degree Fig. 2 Simplified flow diagram for the 
of fuel utilisation. Dresden boiling-water reactor, which 
But this situation does not necessarily apply will employ a dual- pressure steam cycle. 
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Fig. 3 Reactor circuit proposed by the Russians to permit 
the production of superheated steam in the reactor core. 








732 
Continuing Reactor Engineering 


sweeps the whole of the vessel wall. This can 
clearly be seen in the ORNL design’® shown in 
Fig. 5. Similar arrangements are made within 
the heat exchangers. 

A further problem in the design of the pressure 
circuit arises from thermal expansion, of the 
ducting between core and heat exchanger. 
American designs propose expansion joints of the 
bellows type. While these have been used for 
pressures up to 150 lb per sq. in in the first British 
stations, it is believed that, for advanced designs 
with large duct-work, these may prove to be a 
limitation at higher pressures. Consequently, 
in the HTGC Reactor," which is illustrated in 
Fig. 6, a different solution is applied. The 
ducting is provided with internal thermal insula- 
tion to limit temperature and is made as short as 
possible; the heat exchanger is hung on flexible 
supports which accommodate the small move- 
ments which occur. Similar arrangements are 
incorporated in other British proposals. 

In certain pressure-tube designs, the problem 
of thermal movement is overcome in another 
way. Where a system of individual pipe headers 
to each channel is employed, only small-bore 
pipes are required and the arrangement can be 
such that these are sufficiently flexible to accom- 
modate the thermalexpansion. Such an arrange- 
ment necessarily leads to a large amount of 
pipework, as in the British GCHW design’® (see 
the introduction to this series by Sir John Cock- 
croft), but it should be remembered that, in a 
conventional water-tube boiler of similar heat 
output (1,500 MW)", there is approximately 
250 miles of high-pressure piping. In the 
GCHW reactor there is only one-quarter of this 
amount. 

One of the basic differences between the core 
of a light-water moderated reactor and other 
types is in the lattice spacing of the fuel 
assemblies. In these reactors the ratio of fuel- 
volume to moderator-volume may be ten to 
twenty times lower than in other systems. It is 
this feature, of course, which results in the very 
much higher power densities associated with 
this type of core and consequently, the much 
reduced pressure-vessel sizes. Furthermore, 
the superior heat-transfer properties of the 
liquid coolant allow smaller and more compact 


Fig. 5 The operating temperature of the pressure shell 
can be reduced in gas-cooled reactors by means 
of baffling within the vessel and by arranging that the 
low-temperature inlet gas sweeps the whole of the 
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Fig. 4 Arrangement of the Canadian NP D-2 heavy-water cooled and moderated reactor. 


external circuits. However, the close lattice 
spacing brings with it other limitations. No 
proposal for refuelling under load has yet been 
made. The difficulty of providing access to each 
channel closely pitched together, or even to 
a number of channels, through the top of a 
pressure vessel 6 to 8 in thick, is considerable. 
Refuelling these reactors, therefore, becomes 
a major operation, involving the removal of a 
large section of the pressure-vessel head and is 
performed only at infrequent intervals. This 
can lead to significantly poorer fuel utilisation 
than is possible with on-load refuelling systems 
and demands higher initial enrichment. 

In the constructional problems of the pressure 
vessel there is, again, a significant difference 
between gas and water cooled systems. In 
both cases the utmost integrity of material and 
workmanship is demanded. It is accepted that 
better quality control can be exercised in the 
shop than on site and for this reason in Britain 
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it is considered desirable at the moment to 
limit site-welded steel plate to between 3 and 4 in 
in thickness. This limits vessel size or working 
pressure or both, the largest in Britain at present 
under construction being 70ft in diameter" 
and operating at 150lb persq.in. The thicker 
pressure vessels required for water systems must 
be shop fabricated and the problem of trans- 
porting to site imposes an additional limitation 
on size. Such considerations do not, of course, 
apply in the case of pressure-tube designs and 
it is on this score that an economic advantage 
is claimed. 

In his choice of materials for core construction, 
the designer is faced with many conflicting 
requirements. There is no structural material 
in common use by engineers today which can 
be used indiscriminately in the core of a nuclear 
reactor. Zirconium and beryllium have already 
been mentioned but these are expensive (£15 to 
to £25 per |b) and insufficient is yet known of 


Fig. 6 Arrangement of ducting in the British 
High Temperature Gas Cooled Reactor to permit 
thermal expansion between core and heat exchanger. 
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their physical and engineering properties. Alu- 
minum and magnesium have good nuclear 
properties and can be used in small quantities— 
it is from the latter that fuel-element sheaths 
for the first British civil stations are made—but 
their engineering properties are poor and place 
an unacceptable limitation on development 
potential. Ideally, the designer would have only 
nuclear fuel and moderator in the core of his 
reactor—the presence of other “ parasitic” 
materials means neutrons wastefully absorbed, 
to the detriment of his design. Thus it is that 
certain designs have better neutron economy than 
others. For example, graphite is cheap, is a 
good moderator and has a relatively low pata- 
sitic absorption—it can also be used to a limited 
extent as a structural material and advantage is 
taken of this for fuel-element support in some 
gas-cooled designs, but it brings with it problems 
of compatibility, limitations of temperature and 
the difficulties of Wigner energy release. On the 
other hand, heavy water, though expensive, is an 
excellent moderator and has negligible parasitic 
absorption, but supports must be provided for 
the fuel elements and channels for the coolant. 
A balance must, there, be struck between neutron 
economy, which means of course, fuel economy, 
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Fig. 7 Effect of moderator volume and 
fuel-element thickness on heat output. 


and the dictates of design and capital cost. 
It is for these reasons that we see such a wide 
variety of detailed core designs. 


Fuel Element Design 


It was surprising to find a large measure of 
agreement in concept of fuel-element design, 
accompanied by various opinions about the 
theoretical criteria to be applied. The designer 
must, therefore, set his factors of safety according 
to his present knowledge and arrange his design 
to accommodate changing criteria as theory is 
proved or disproved. 

It is likely that the next few years will see a 
transition from uranium metal fuel to uranium 
oxide—a ceramic fuel of good chemical stability 
and high melting point. 

It is a basic requirement of nuclear fuels that 
they should be: 

(1) capable of operating at high 
perature; 
(2) chemically compatible with coolant and 
other core materials; and 
(3) structurally stable after long periods 
under irradiation. 

Uranium metal fuel meets none of these 
requirements in their entirety. It softens at a 
temperature of about 700° C, reacts chemically 
with air and water and to a limited extent with 
carbon dioxide, it suffers a volume change at 
temperatures above 650°C, due to change of 
phase in the crystal structure and a further 
volume change, or swelling, due to the accumula- 
tion of fission-product gases after long irradiation. 
These limitations were known and taken into 
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Fig. 8 Model of a 31- 








element fuel slug de- 
veloped in Canada. The 
assembly will be about 
1 ft long and will comprise 


a cluster of natural- 
uranium oxide _ rods 
Sheathed in Zircaloy. 


account in early reactor designs but it soon 
became apparent that they could not for long 
be tolerated. 

It is not suggested that uranium oxide is the 
ideal nuclear fuel (for example, its thermal 
conductivity is very low) but it measures up well 
to the designers’ present requirement and is 
becoming accepted by all. But it is not in the 
fuel alone that advances have been made. 
Problems of heat-transfer from fuel to sheath 
and sheath to coolant have received considerable 
attention and have resulted in large increases in 
specific heat-output. These improvements apply 
particularly to gas-cooled systems, since heat- 
transfer from solid to gas is more difficult than 
from solid to liquid, and it is to some extent due 
to such improvements that the output from the 
later civil stations in Britain has been so signifi- 
cantly increased. 

It is, however, in the final optimisation of fuel- 
element dimensions that conflicting requirements 
must be resolved. Maximum surface area for 
heat-transfer is not consistent with maximum 
fuel volume, and a minimum of sheathing 
material is not consistent with maximum surface 
area. Fig. 7 shows how variation of fuel- 
element dimensions can affect greatly the heat 
output that can be obtained from a given core 
volume.!® Optimisation usually leads to a flat 
plate-type element, sheathed on both sides. 
Such a shape, however, is not consistent with 
good mechanical strength and resistance to 
deformation. Thus it is that a cluster of small- 
diameter fuel rods has come to be accepted as a 
reasonable compromise as shown in Fig. 8. 
Some designs propose a central hole in the 
fuel rod which provides a void into which 
fission-gas, released from the oxide during irradi- 
ation, can diffuse without causing pressure build- 
up inside the sheath. Such fuel elements are 
currently being designed for fuel ratings up to 
30 MW per tonne. Ceramic fuels are relatively 
cheap to fabricate in this shape by powder metal- 
lurgy techniques and it is in this form that 
oxide fuel is proposed for the majority of large- 
power reactors at present being considered. 

Of the few sheathing materials suitable for 
high-temperature operation, only zirconium and 
beryllium have desirable nuclear properties and 
considerable metallurgical development of these 
materials is being undertaken. Some of the 
zirconium alloys—notably Zircaloy 2 containing 
a few per cent of tin—show, in addition to their 
low neutron absorption, remarkably good 
mechanical strength and creep-resistance and it is 
on this alloy that many of the water systems 
depend. If the price can be significantly reduced, 
it shows promise of becoming one of the reactor 
designer’s basic raw materials. Beryllium also 
shows to considerable advantage in the advanced 
gas-cooled designs proposed by Britain, in spite 
of its high cost, and is used for fuel-element cans 
in the AGR. 

Of alternative materials, only stainless steel is 
commonly in use and this only in systems where 
some degree of fuel-enrichment is acceptable. 
In the search for improved fuel economy, it is 
becoming increasingly difficult to make use of 
stainless steel. It can be used only in thin 
sections and this presents difficult design problems 
of strength and rigidity. 

Although the problems associated with the 
development and design of satisfactory fuel 
elements are considerable, there is little danger 
that advanced reactor designs will be unduly 





fuel-element 
adequate to give steam conditions equal to those 
of many modern conventional power stations— 
it is towards reducing costs that technology 
must immediately direct its efforts. 


restricted. Already designs are 


Future Pattern of Development 


Much has been said about the economics of 
the first nuclear power stations.'* 17 Many 
improvements have already been introduced 
and, in Britain at least, power costs are already 
approaching those of conventional stations. 
Capital costs, however, are still high and it is 
towards the systems with the greatest potential 
for reducing these that maximum effort must be 
directed. This means much detailed study of 
the engineering and metallurgical problems 
associated with each reactor type. Each must 
be assessed on the same basis, if fair comparison 
is to be made and it is a long and laborious 
process. Many design studies have been under- 
taken—reference has been made to some in this 
report—but final evaluation and assessment 
can only be made after practical experience has 
been gained. Many reactor experiments are 
being conducted and interchange between nations, 
as at Geneva in 1958, is part of an essential pat- 
tern of co-operation if the best is to be obtained 
in the shortest time and to the common good. 
It is inevitable that there are conflicting opinions 
and different points of view—requirements and 
circumstances differ from nation to nation. 
One thing, however, stands out above all else— 
Britain’s wise choice of gas-cooled reactors for 
her first flight of nuclear stations has stood her 
in good stead. No other system so far shows to 
better advantage. It remains to be seen what 
the next three years will bring ! 
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Atomic Review 


Fast Features 


peo of the fast breeder reactor at Dounreay 
—Plant for the British 7 GeV proton 
synchrotron—Thermonuclear convention—New 
Japanese atomic group. 


Elements of the Dounreay Fast Reactor 


Little has been published recently concerning 
the fast breeder reactor at Dounreay, but work is 
still proceeding. Control of the reactor is pro- 
vided by 12 groups of fuel elements located at 
the corners of the core hexagon, which are raised 
into the core to increase its reactivity, or dropped 
below it to shut the reactor down. These control 
elements or rods are held in a metal frame resting 
on a support arm which serves to effect the 
necessary movement, the action taking place 
within the liquid-metal coolant. 

Shown in Figs. | and 2 are the control rods and 
control-rod carriers made by Sir W. G. Armstrong 
Whitworth (Aircraft) Limited of Coventry for the 
Dounreay fast reactor. They were machined in 
separate component parts out of stainless steel 
and later assembled together. Because of the 
tight tolerances required, they were produced in 


the company’s temperature-controlled precision 


machine shop at Baginton. Machinery and 
assembly tolerances throughout were +- 0-001 in. 
The overall lengths of the assembled carriers is 
7ft 6in and in this case the tolerance was 

0-010in. Fig. 3 is a view of the inner 
breeder section and spacer tubes of the reactor. 

Detailed descriptions of the Dounreay fast 
breeder reactor appeared in ENGNG., pp. 610, 
665 and 724, vol. 183, May and June, 1957 and 
in Atomic Review 27 December, 1957. 


Housing the Dounreay Fast Reactor 


Criteria which determined the choice of a 
sphere as the container for the Dounreay fast 








reactor were examined in a paper read before 
the Institution of Structural Engineers. The 
paper, which was published in The Structural 
Engineer, (Mar. °58, p. 85), was by Mr. N. T. 
Barrett of the Industrial Group of the UKAEA. 

The container is a steel sphere of 135 ft dia- 
meter—the size was dictated by the space required 
for the plant—and the final design conditions 
were as follows. 


1. Internal and external pressures.— 

(a) Operating conditions: an internal or 
external pressure of 2 Ib per sq. in and an 
atmospheric range of + 35° F. 

(6) Emergency conditions: an internal pres- 
sure of 18 lb per sq. in with a shell tempera- 
ture of 140° F in the vicinity of the supports; 
an external pressure of 4 Ib per sq. in with a 
temperature drop of 35° F. 

. A snow load of 10 Ib per sq. ft on an area 
subtended by an angle of 120° at the centre. 

3. Self-weight. 

4. Wind pressure due to a wind velocity of 

100 m.p.h. 

5. Loading from the vault and equipment within 
the sphere ; and 

6. Loads from the air-lock. 


to 


Fast Reactors Exclusively 
An American report has quoted Mr. J. Gaunt, 


Figs. 1 and 2. Control 

rod (left) and control-rod 

carriers (right) made by 

Sir W. G. Armstrong 

Whitworth (Aircraft) 

Limited for the Dounreay 
fast reactor. 


Fig. 3 (left) View of 
the inner breeder section 
and spacer tubes of the 
Dounreay fast reactor. 


United Kingdom atomic attaché in the United 
States, as saying that after 1980 Britain would 
build only fast reactors, since they were the only 
means of achieving major improvements in fuel 
burnup. This view has probably been superseded 
by more recent developments. 


Notes and News 


Power for NIRNS Proton Synchrotron 


The National Institute for Research in Nuclear 
Science announce that contracts have been 
placed for electrical equipment to supply power 
to the magnet of the 7 GeV proton synchrotron 
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(Atomic Review, 3 and 10 January, 1958) which 
is being built for them by the United Kingdom 
Atomic Energy Authority at the Rutherforg 
High Energy Laboratory, Harwell. Ti British 
Brown-Boveri Company Limited have been 
awarded the contract for the converter plant at 
a cost of over £500,000. The English Electric 
Company Limited have been awarded the 
contract for the rotating machinery at @ cost of 
over £470,000; the essence of this contract jg 
a 120 MVA machine set weighing 380 tons and 
comprising two alternators, two flywheels, and 
two driving motors, all coupled together on the 
same base. 

The purpose of this equipment is to supply 
accurately regulated pulses of power to the 
windings of the eight sections of the synchrotron’s 
7,000 ton ring-shaped electromagnet, to keep 
the protons in their path as they are accelerated. 
Thirty-five megajoules of energy have to be 
converted from stored energy in flywheels to 
field energy in the magnet at a controlled rate 
during three-quarters of a second while the 
protons are being accelerated, and then returned 
to the flywheels for about a second until the next 
pulse. The rotating machinery consists prin- 
cipally of two large motor-alternator-flywheel 
sets mechanically coupled together. The power 
fed in by the motors to keep the process going 
is 10,000 h.p. The converter plant includes 





which are large 


excitrons, 
switches, timing and control equipment, and 


mercury vapour 
transformers. Brown Boveri of Switzerland 
have designed similar equipment for the large 
proton synchrotron under construction for the 
European Nuclear Research Centre (of CERN) 
at Geneva (see Atomic Review 22 August, 1958; 
30 August, 1957; and 22 June and 12 October, 
1956). 


Convention on Thermonuclear Processes 


The Institution of Electrical Engineers has 
arranged a Convention on Thermonuclear 
Processes to be held in London on 29 and 30 
April, 1959. The probable range of topics to be 
covered is as follows: basic physics of thermo- 
nuclear processes; prototype British thermo- 
nuclear experiments—Zeta I, Sceptre III and 
the linear pinch; constructional features of 
Zeta 1; design problems in future Zeta-type 
systems; and possibilities of direct conversion 
from nuclear to electrical energy. Reviews of 
related work in the United States and the USSR 
will also be included in the programme. Copies 
of the papers will be available in advance and 
the complete proceedings of the Convention will 
be published subsequently in a supplement to 
the Proceedings of the Institution. The con- 
vention will be open to members and non- 
members. 


New Japanese Atomic Group 


It has been proposed that the Tokyo Electric 
Express Railway .be merged with ten of its 
associates to form a nuclear group. It has been 
suggested, too, that a nuclear reactor be imported 
from the General Dynamics Corporation. 
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In Parliament 


SHIPBUILDING IN BRITAIN 


Problems concerning the present and future 
prospects o! the British shipbuilding industry 
were raised in the House of Commons last week 
during a short debate on the adjournment of the 
House. Nearly six months had elapsed since the 
subject had last been debated in the Commons 
and Mr. Frederick Willey, Labour member for 
North Sunderland, who raised the matter, said 
that, on the surface, there did not seem to be 
very much to worry about. : 

Production was being maintained and firms’ 
order books showed between five and six million 
tons in hand. If the subject were gone into a 
little further, however, there was a good deal to 
cause concern. The industry was employing 
some 15,000 operatives fewer than it was twelve 
months ago. While most of the industry’s 13,000 
registered unemployed were those who had 
previously been employed in ship-repairing, it 
was significant that they had not been absorbed 
by the industry as a whole. Half of the 40 or so 
specialist firms in the industry had made their 
last launch for this year, and the remainder 
would launch their last vessel next year unless 
new orders were received. 

Depression in the world’s shipping trade had 
persisted for 18 months without any sign of 
recovery. All who were interested in the 
shipping and shipbuilding industries in Britain 
were concerned about the United States policy 
with respect to the shipping industry and its 
effect upon shipbuilding. German and Japanese 
competition were another cause of real disquiet. 


FEWER SMALL SHIPS ORDERED 


Replying for the Government, Mr. T. G. D. 
Galbraith, the Civil Lord of the Admiralty, 
pointed out that, in June last, it had been gener- 
ally agreed that the overall position in the 
industry was reasonably strong. There appeared 
to have been no great change in the position. 
In June, orders stood at a level of about six million 
tons and today there were about 5-7 million tons 
on order. In June, there was some concern 


about the cancellation of some orders and, 
naturally, that concern still existed. 
Orders being completed in the industry 


remained steady at a level of about 1-5 million 
tons a year and looked like continuing at that 
rate for at least the next two years. With six 
million tons of shipbuilding work in hand and a 
production rate of 1-5 million tons a year, the 
industry seemed to be in a fairly sound position. 
Unfortunately, in spite of this overall strength, 
there were some firms building the smaller 
types of ships which were rather badly situated. 
Empty berths had begun to appear in the ship- 
yards of these firms, as distinct from the larger 
firms. 

Mr. Galbraith said he had just returned from 
a tour of some of the smaller shipyards on the 
Clyde, where he had had the benefit of hearing 
about these difficulties at first hand. The 
correct remedy was far from clear. Indeed, it 
was not even clear whether a remedy for the 
industry was needed. The industry was by no 
means sure of the solution of its problems and 
he was waiting to hear the results of its delibera- 
tions on the subject. When he had received the 
answers to his inquiries from the employing side 
of the industry, it would be an opportune time 
for him to discuss the aspects that had been 
raised with the trade-union side. 


WEAKNESS IN HUMAN RELATIONS 


A world-wide depression in freight rates, Mr. 
Galbraith told the House, had followed upon 
the recent heavy shipbuilding programmes and, 
together, these factors had created a situation in 
which there was likely to be the keenest com- 
petition for orders between the world’s ship- 
building countries. If British shipyards were to 
secure orders, they must be able to offer high- 
quality goods, a reasonably firm price and a 
reasonably firm delivery date. 


There was not much to fear in this country 
so far as quality was concerned. As for prices 
and dates of delivery, there were three aspects 
which would make a great deal of difference: the 
state of modernisation in the shipyards, the 
availability of materials, and the effective use of 
the industry’s labour force. It was the last 
mentioned, Mr. Galbraith said, which was 
probably the most important of them all. It 
was when they came to this third factor in com- 
petitive ability—the relationship between manage- 
ment and men—that things were not quite as 
good as they ought to be. 


OVERSEAS COMPLAINTS 


In this regard, two main complaints had been 
made by foreign observers. First, they said that 
somehow or other the industry did not have the 
right relationships and sense of confidence 
between management and men, and that it needed 
a move on both sides to put matters right. This 
was rather surprising, because, said Mr. Gal- 
braith, he had met both sides of the industry and, 
generally, he had found them most reasonable 
and helpful; but, somehow or other, they did not 
seem to be able to hit it off together. 

The other criticism from abroad was that 
Britain had not yet adjusted her shipbuilding 
trades and customs to modern methods and that 
she was not taking the greatest advantage of the 
new techniques. Most people would agree that 
there were difficulties in this sphere which must 
be overcome before it could be said that the 
industry was truly efficient and competitive. 
The principal shipyards were up-to-date and the 
main weakness, if the foreign criticisms were 
right, was in the field of human relations. 


FOREIGN ENGINEERING ORDERS 


Information regarding the efforts of the Board of 
Trade to assist Scottish engineering firms, 
especially those in Aberdeen, to secure orders 
from abroad, and to secure the financial credits 
to execute such orders, was sought by Mr. Hector 
Hughes (Labour). He was told by Mr. John 
Rodgers, the Parliamentary Secretary to the 
Board, that officers of his Ministry had been in 
touch with a number of engineering firms in 
Aberdeen during the year. The services of the 
Board of Trade, of overseas commercial officers 
and trade commissioners, and of the Export 
Credits Guarantee Department were always at 
the disposal of firms, whether in Aberdeen or 
elsewhere, which might look to them for assist- 
ance. 

As regards the securing of financial credits, 
the Guarantee Department had announced, on 
12 November, certain changes in the terms on 
which they were prepared to give cover on orders 
for engineering goods. The new arrangements 
should be of assistance to firms in Aberdeen, as 
well as in other parts of the country, in their 
negotiations with overseas buyers. 


BRITAIN’S AIRCRAFT NEEDS 


Questions were put to the Minister of Supply 
by various members on a number of problems 
concerning the aircraft industry in Britain. 
Mr. Geoffrey de Freitas (Labour) wanted to 
know how many transport aircraft were on 
order for the Royal Air Force. Why, he asked, 
were there no replacements on order for Valetta 
and Beverley aircraft? The continued delay at 
making such replacements was giving great 
pleasure to the American aircraft industry and 
causing great concern to the British industry. 
There were 20 Britannias on order for the RAF, 
Mr. Aubrey Jones replied, but the other questions 
should be addressed to the Secretary of State for 
Air. His own Ministry could only place orders 
for aircraft in accordance with requirements 
determined by the Services. 
An inquiry was made by Air Commodore Sir 
Arthur Harvey (Conservative) regarding the 
finalising of the specification for a supersonic 
airliner. It was a very important matter, said 
Sir Arthur, and although its consequences might 
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seem a long way off at the present time, they 
would mean a lot to Britain in the years to come. 
Mr. Aubrey Jones answered that the subject 
was certainly an important one. A _ research 
study into the problems involved was in progress 
but the final report on the research was not 
expected to be available for some time. It was 
more valuable, however, to determine, first of all, 
what was the most economic shape for a super- 
sonic civil aircraft than to ‘* plunge into pell-mell 
execution.” 


MACHINE TOOLS FROM ABROAD 


Attention was drawn by Mr. Maurice Edelman 
(Labour) to what he considered to be the 
‘** increasing tendency ’’ of British machine tool 
makers to act as agents for foreign manufacturers 
for the sale of foreign-produced tools. Mr. 
John Rodgers, replying for the President of the 
Board of Trade, said that he had noticed no 
such tendency. He had no evidence that such a 
practice was increasing or that it affected the 
potential production of these tools in this country. 
Less than half the imports of machine tools 
into Britain were through machine tool manu- 
facturers in this country. The handling of 
imports by United Kingdom machine tool 
manufacturers had two advantages: it allowed 
manufacturers to offer a full range of tools and 
it ensured that their imports were regulated so 
as not unduly to damage their own production 
of these tools. 

SAFETY OF HEAVY GOODS VEHICLES 
Asked by Mr. J. A. Sparks (Labour) about an 
accident at High Wycombe involving an eight- 
wheel tanker-vehicle, Mr. Harold Watkinson, 
the Minister of Transport and Civil Aviation, 
said that the regulations of his department 
already provided that heavy goods vehicles 
should be, at all times, in a roadworthy condition. 

Regulation 73 of the Motor Vehicles (Construc- 
tion and Use) Regulations, 1955, required that 
every motor vehicle, and all parts and accessories 
of such vehicle, should at all times be in such a 
condition that no danger was caused, or was 
likely to be caused, to any person on the vehicle 
or on a road; and that no motor vehicle should 
be used for any purpose for which it was so 
unsuitable as to cause, or be likely to cause, 
danger. 

Regulation 76 required every part of every 
braking system and the means of operation 
thereof, and all steering gear fitted to a motor 
vehicle, to be maintained at all times in good 
and efficient order, and to be properly adjusted, 
while the vehicle is used on the road. 

Science and Mathematics Teachers 

Answering points raised by Mr. Michael Stewart 
(Labour) regarding the supply of science and 
mathematics teachers, Mr. Geoffrey Lloyd, the 
Minister of Education, said he was informed 
that in March, 1957, the heads of secondary 
schools had reported that they had vacancies 
for about 500 graduates and that about 400 posts 
were not satisfactorily filled. He promised to 
examine a suggestion by Mr. Stewart that this 
information, which required the completing of 
forms by head téachers, should be published, in 
future, in the annual report of the Ministry of 
Education. 


Oil from Coal 

Replying to observations by Mrs. H. Slater 
(Labour/Co-operative) regarding research on 
the extraction of oil from coal, Mr. Reginald 
Maudling, the Paymaster-General, said that no 
general directions had been given to the National 
Coal Board respecting such research. The 
British Coal Utilisation Research Association in 
which the Board had a large interest, was playing 
an important part in the general scheme of 
research on the subject, and that research was 
being carried out under the auspices of the 
Ministry of Power. Everyone concerned with 
the coal industry recognised what great advan- 
tages could be achieved from the successful 
conclusion of these researches, and efforts to 
this end were being made by the Board, the 
Ministry and the trade associations. 
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The Human Element 


Slightly Closed Shop 


From Birmingham comes the latest problem con- 
cerned with the industrial recession. The 
Socialist-controlled transport committee has 
acceded to a union demand that only union 
members shall have overtime. The Conserva- 
tive Councillors have accused the other party of 
instituting a closed shop against a decision of the 
Council some years ago that there should be no 
closed shop in the Corporation’s departments. 

The Socialists have retorted that this is only a 
slightly closed shop. To the outsider this is 
something of a distinction without a difference. 
It would seem to be only a question of time 
before the whole principle will have to be met 
head-on again by the Corporation. Anyone 
who has had negotiations with unions knows 
that once the principle has been conceded even 
on a small case, it will soon be demanded for 
bigger issues. 

Rationing overtime according to trade-union 
membership or not is an issue of importance in 
human relations during a downswing of activity. 
It is only a short journey from here to the 
breakdown of the principle of last-in-first-out, 
which, whatever its drawbacks from the point of 
view of raising the quality of labour in times of 
recession, is at least an approximation to rough 
justice. Sometimes the alternative to that is the 
law of the jungle. 


London Office 


The Office Management Association have now 
issued a booklet called Trends in Personnel 
Practice. It is a useful survey of conditions for 
clerical workers in offices in the London area. 
The commonest feature among them is adher- 
ence to the 60-minute lunch break, with certain 
modifications where there are canteens. In 
other matters there are considerable divergencies. 

Staff grading differs markedly between offices 
and so do overtime and holidays. Allowing for 
meal breaks the usual office hours are 374 per 
week. Most work a five-day week to judge from 
the sample investigation. Time-keeping records 
are still to be found, but they are dying out. By 
far the largest group of workers now clocking on 
and off (and this is because of an anachronistic 
view of the Treasury about certifying pension 
rights) must be Civil Servants. 

In the near future, and before the next OMA 
survey of clerical grades (made every two years) 
there are likely to be significant changes in the 
clerical labour market—not only in London 
although they may be particularly marked there. 
The postwar building programmes are beginning 
to have an impact on office accommodation and 
there is likely to be an improvement in working 
conditions in offices. Secondly, the trend of the 
trade cycle is making recruitment a little easier 
in some areas. Beyond that agezin there is the 
population bulge coming on to the labour 
market and this may make it easier for com- 
panies to pick and choose. Clerks may be 
easier to get, and they may consequently be 
better so far as juniors are concerned—where 
there is most room for improvement. 


Brave Co-operative Music 


The Co-operative giant stirred in his sleep last 
week at the annual conference at Blackpool. 
There were inklings of reform in the air following 
the recent critical independent report by Mr. 
Crosland’s committee. This huge organisation 
showed signs of facing up to the modern pro- 
blems of mass retail distribution despite the 
movement’s Rip Van Winkles on the left who 
put the political philosophy of the Rochdale 
pioneers above the growth of the “co-ops.” 





They deserve respect but they were in a minority 
at Blackpool. 

The report’s recommendations on amalgama- 
tions were accepted by the conference. Changes 
in management structure in the societies have 
been referred to individual societies—as was 
expected. Finally, the conference threw out the 
executive’s resolution calling for retail chains to 
be set up by the wholesale societies. The confer- 
ence put the issue back among the retail societies 
as the report had left it, with a recommendation 
for setting up a retail development society. 

Much remains to be done before these bold 
resolutions begin to mean anything and there is 
still plenty of scope at society level for obstruc- 
tion. But a frank report was frankly debated, 
and the movement has increased its prestige 
accordingly. It remains to be seen if it is all to 
be but the brave music of a distant drum. 


The Incomer 


There has been some comment in the American 
Press as to how a leading executive fared when 
he came to run a company as a recruit from 
outside. Broadly, the types of successful ‘* out- 
siders *’ seem to fall into two categories. First 
there are those brought in to deal with a crisis 
quickly and these fare best when they are 
** go-getters ’’; while if time is a less critical issue 
those do best who move into their new environ- 
ment with circumspection and are willing to 
learn and ask questions. 

In all the discussion it is noticeable how little 
emphasis is laid on the quality of organisation 
they inherit and build it up. Even field marshals 
have to operate within a military system which 
has stood the test of time. In business, “* trouble 
shooters ** are dramatic figures very often but 
they fail in the end if they do not build up an 
organisation which will in due course make them 
dispensable. Boldness, intuition and morale 
building are in the end bound to be put within 
some discipline of a system. ‘* The foreigner ” 
who takes over at the top has one and one only 
great advantage over those on the inside. He 
can begin without being tied to precedents 
which he has helped to make and human situa- 
tions of which he is a part. He can therefore 
build afresh but he cannot for long substitute 
personality for organisation. 


Target for Tonight 


Shooting down airline schedules to get the 
better of a bargain is now standard union 
tactics. A few weeks ago certain United States 
airlines and London Airport were all strike- 
bound. The trouble at London Airport is over 
for the present. In the United States there is 
still a wave of strikes. The position has not 
been eased by the enterprising decision of 
American airlines to make an anti-strike pact, 
taking the form of an agreement not to take one 
another’s operating profits when one line is 
singled out for strike action. The union con- 
cerned has called this “union busting” and 
has invoked the opinion of the Civil Aeronautics 
Board. 

The unions in these kinds of disputes are in a 
strong position. Airline companies are working 
on desperately small profit margins and they are 
therefore under pressure to come to terms. 
Again, so high is the safety factor with civil 
flying that a few strikes can be organised to 
create a great deal of trouble. When pilots 
and engineers join in the trouble as has happened 
in the United States, the damage to human 
relations can be severe. It is the equivalent of a 
show-down with technical staff in, say, a factory, 
and the effect on morale both directly an@ by 
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example can be serious. Where pilots and 
engineers become involved in disputes With 
airline management about manning crew esta), 
lishments, separate machinery should be estab, 
lished to deal with the situation. 


Water Work 


The Institution of Water Engineers has noy 
issued a brochure to attract young recruit; 
into the water engineering profession calleq 
A Career? Water Engineer ! 

The brochure deals with the qualification fo, 
the profession as a member of the Institution of 
Water Engineers. Corporate membership of 
the institution means membership or associate 
membership. The former is reserved for rela. 
tively senior men in the profession. Associate 
membership requires four basic qualifications 
Age must be at least 25. A candidate must 
have a suitable education and engineering train. 
ing. He must be employed on a water project 
of some sort. Finally, he must have associate 
membership or membership of either the Institu. 
tion of Civil Engineers, the Institution of Electr. 
cal Engineers or of the Institution of Mechanical 
Engineers. The Institution of Water Engineers 
does not conduct its own examination. Most 
of its members are indeed Chartered Ciyjl 
Engineers. 

One of the interesting features of the booklet 
is a table giving the requirements for corporate 
membership of the Civils, Mechanicals and 
Electricals. There is also a section in the 
brochure on openings in the profession and on 
levels of remuneration. 


Bonus to Boots 


Boots Pure Drug Company Limited have for 
long had a reputation for efficient management. 
They belong to that select group of large concerns, 
including Unilever and Imperial Chemical Indus- 
tries, who lead the way in management and labour 
relations. They have decided to stabilise their 
** profit earning *’ scheme to 84 per cent of profits. 
They have issued a booklet on the subject called 
Profit Earning. 

Each employee will get a number of shares 
in a bonus fund calculated on years of service 
multiplied by wage or salary in pounds and 
shillings. Years of service are graded and 
grouped to give factors by which the wage or 
salary is multiplied. On retirement there will 
also be bonus benefits based on months of service 
in the year of retirement. When a person leaves 
of his own volition no bonus will be paid. 

It is, of course, only the percentage break up 
of the profits which is stable. How much each 
employee will get will depend on the size of 
total profits in any one year. Under the new 
scheme, the age scale will operate more favour- 
ably more quickly to the employee than under 
the old arrangement of a sliding profits percentage 
based on an ad hoc board decision. 

It is not easy to assess the merits of even 
‘* stabilised > bonus percentage schemes against 
the background of current thinking on_ the 
remuneration of labour. The trade unions are 
frankly suspicious, purely for reasons of vested 
interest, of anything which makes a change in 
earnings ‘‘ automatic.” They know that they 
fulfil their functions and justify their existence 
mainly at the negotiating table. Another school 
of thought is concerned in giving annual wage 
increases according to the increase in produc- 
tivity using the connection between the two to 
negotiate long-term contracts. The fact is that 
the higher wages are raised by bargaining, the 
less attractive to the workers become profit- 
sharing schemes. In all this argument there Is 
little sign of agreement or finality and every 
concern is therefore fully justified in pursuing 
an enlightened policy to some extent dictated by 
its own circumstances. An intelligent lead by 
large public companies on bonus and _profit- 
sharing matters is therefore welcome. 
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GAS FLOW ACROSS BANKS OF TUBES 


Test Rigs to Measure 


Heat Transfer and Pressure Losses* 


CCURATE data on the heat-transfer and pressure-drop characteristics of plain and 


finned tubes are of the utmost importance to the designer. 


They permit comparison 


between the sizes of heat exchanger for a given duty, using various plain and finned-tube 


arrangements and types. 


The final choice of a particular surface and arrangement can be 


made on this basis taking into account the cost of the heat exchanger and of the associated 


equipment. This paper describes the various 
rigs used in Babcock and Wilcox Research 
Laboratories to investigate the performance of 
plain and finned tubes. 

In the experimental rigs great emphasis is 
placed on cleanliness of surfaces at the start of 
the tests and every precaution is taken to prevent 
the possibility of fouling during the tests. The 
experimental data obtained can thus be used 
directly only in the design of heat exchangers 
where clean gas conditions prevail. 

For fossil fuel applications it is necessary to 
amplify the clean test data by results from 
service trials. Both the heat transfer and the 
pressure loss are appreciably affected by deposits 
formed on the inside and outside surfaces of the 
tube; these deposits and their detrimental effect 
vary according to the chemical composition of 
the inorganic constituents of fuel and the service 
conditions. To simulate the deposit formation 
process on the pilot scale would not give reliable 
results because the physical properties of the 
deposit depend on factors which are not easily 
reproducible in a small plant. As the thermal 
resistance of deposit changes with their growth, 
there would also be a gradual change of heat 
transfer and pressure-drop characteristics of 
heat-exchange surfaces with time, which would 
make the correlation of results difficult. 

Some experimental results and a discussion on 
their use for design purposes have been published 
by R. E. Zoller! and are not duplicated here. 


MARK I RIG 

In the first heat-transfer rig—the Mark I rig— 
built for testing full-size tubes, it was decided to 
use a tube bank composed of a substantial 
number of tubes with a large flow area in relation 
to the dimensions of the tubes themselves. This 
was done to reduce the side-wall effects which, 
in rigs of small size, may be quite considerable, 
and to average the effects of minor differences 
in the standard of manufacture of individual 
tubes, slight displacement from the chosen tube 
pitch, orientation of the studs, and so on. 

It was also decided to have the heat flow in the 
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same direction as in a full-size heat exchanger, 
i.e. from the gas to the tube, to avoid possible 
controversy as to the interpretation of data. 

A diagrammatic sketch of the rig is shown in 
Fig. 1. Combustion gases from an oil-burner 
discharge into a forced-draught fan entry pro- 
vided with tempering air ports. Hot combustion 
gases and tempering air are effectively mixed 
during their passage through the fan and uniform 
gas temperatures, ranging from 160 to 400° F, 
are obtained at the test bank inlet. Considerable 
attention has been paid to ensure clean combus- 
tion and to avoid any possibility of soot or tarry 
matter depositing on the tube surfaces. Light 
distillate oil is burned with high-pressure air 
atomisation and the combustion chamber is of 
the gas-turbine type. Tests in which any fouling 
is suspected are rejected. 

The hot gas contains up to 2 per cent carbon 
dioxide and its properties differ very little from 
those of air. In consequence, a negligible error 
is introduced by using the values of specific heat, 
thermal conductivity and viscosity for air in 
subsequent calculations. 

Hot gas is discharged into a square duct fitted 
with flow straighteners and deflector plates and 
led into a plenum chamber approximately 15 ft 
high. The gas flow and distribution are adjusted 
by dampers fitted between the deflector plates in 
the square duct. The test bank is situated at 
the top of the plenum chamber. The tubes are 
3 ft long and are located in holes drilled in vertical 
sheet-metal tube plates. The width of the test 
bank varies according 
to the transverse tube 
pitch and is equal to 
the highest multiple 
of the transverse pitch 
which can be accom- 


Figs. | and 2 Heat 
transfer test rig, 
Mark I. 
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By J. M. Miller, B.Sc., 


and 


G. F. S. Reising, B.Sc.(Eng.), A.M JUnst.F.* 


Synopsis.—An extensive programme of testing 
heat-transfer and pressure-loss characteristics of 
banks of both plain or finned tubes is being under- 
taken at the Research Laboratories of Babcock 
and Wilcox Limited, Renfrew. This paper describes 
the rigs used and discusses the test procedure. 
Auxiliary investigations are also briefly reviewed. 


modated in the supporting structure. To mini- 
mise the side-wall effects and to avoid gas channell- 
ing with staggered tube arrangements, half- 
elements are attached to the side casings. The 
test elements are connected by return bends fitted 
with rubber connections and the test bank is 
insulated by gas-tight metal boxes filled with 
vermiculite loose insulation. The plenum 
chamber and test bank are shown in Fig. 2. 

The gas flow is measured by a calibrated 
134 in RAE orifice? installed in a 3 ft diameter 
duct above the test bank. This method of 
flow measurement was chosen as the RAE 
orifice is relatively insensitive to inlet conditions, 
and a considerably shorter length of upstream 
duct is required to ensure accurate results than 
would be the case with standard nozzles or 
orifices. The orifice differential is measured on 
one of two inclined gauges, reading from 0 to 
1-S5in wg (water gauge) and 0 to 4:0in wg 
respectively. The smallest division on the scale 
is 0-Ol in wg and 0-02 in wg respectively and 
both scales are readable to half the graduation. 
The orifice calibration and the velocity distribu- 
tion are checked periodically with pitot tubes. 

The gas temperatures at both the inlet to and 
exit from the test bank are measured by 12 cali- 
brated chromel-alumel thermocouples distributed 
evenly across the duct. Each thermocouple junc- 


* Paper read before Section G, British Association, 
at Glasgow on Friday, 29 August, 1958. 
' Babcock and Wilcox, Limited, Renfrew. 
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tion is situated at the centre of a rectangle 12 in 
by 9in. The thermocouples are checked 
periodically against a standard thermocouple to 
ascertain that no deterioration of the junctions 
is taking place. Originally, platinum-grid resist- 
ance thermometers were fitted before and after 
the test bank. Their use was discontinued as 
they were generally in agreement with the 
thermocouples and as great care had to be 
exercised not to damage them during assembly. 

The mean gas temperatures at the exit from 
the test bank, obtained by arithmetic averaging 
of the thermocouple readings, differ from the 
weighted temperature average, calculated from 
velocity and temperature surveys, by 0-5 to 
1-5° F, depending on the gas flow. This 
introduces an error of less than | per cent into 
the measured temperature drop of the gas. 

It was found in initial tests that, at certain 
conditions of gas temperature and humidity, 
condensation of moisture occurred at the cold 
end of the test bank. The condensed water was 
breaking away in droplets and was being carried 
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Fig. 3 Diagram of heat 

transfer rig for investi- 

gating the effect of dust 
deposits. 


away by the gas. To 
avoid any possibility of 
moisture condensing on 


the tubes and_ the 
Pressur resulting error in heat 
pssure a : ; 
Tappings balance, an external 
¢ Flue Gas Outl dew-point probe was 
oe monde toga fitted before the test 
Temperatures 
Peo bank and part of the hot 


water leaving the bank 
is now recirculated to 
obtain a water-inlet tem- 
perature always above 


Temperatures 


Water Inlet 





Temperature the dew-point of the hot 
Flowrator gases. Water is intro- 
duced at the centre of 

Water Outlet 


the top row in two or, 
sometimes, three parallel 
circuits. It flows out- 
wards in the top row and 
in every odd row down 
the tube bank, and 
inwards in each even row 
of tubes. The water tem- 
peratures are taken in 
each parallel circuit by 
mercury-in-glass thermometers reading to 0-2° F. 

The water-temperature rise per row varies 
from 5 to 10°F depending on the type of 
element tested and the gas flow, and is small 
compared with the logarithmic temperature 
difference between the gas and water of 70 to 
150° F. The type of flow can, therefore, be 
taken as closely approximating true counterflow 
conditions. The water flow is measured by 
calibrated rotameters in each parallel circuit and 
checked by a third rotameter, through which 
water from both circuits is passed. The rota- 
meters are calibrated frequently against tared 
drums. The usual water flow is of the order of 
7,000 Ib per hour per circuit and the rotameter 
can be read to within 50 Ib per hour. 

For the measurement of pressure loss across 
the tube bank averaging ‘ total-head”’ tubes 
were chosen. Three total-head tubes are spaced 
across the duct and are connected in parallel, 
with six 0-052in holes drilled in each tube. 
This corresponds to a total-head probe in the 
centre of every 6in by 12in rectangle of the 
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duct cross-section area. Total-head tubes Were 
chosen because they are considerably cheaper 
to make and simpler to instal than static-heaq 
probes and because the total head varies les 


across the duct than the static head. In op. 
sequence, a stable reading is obtained. whereas 
the static-head differential tends to oscillate. 

The total-head differential across the tegt 
bank is read on one of two gauges: a 0 to 4 in wg 
inclined gauge graduated to 0-02 in wg, and a 
0 to 10in U-tube graduated to 0-1 in wg, both 
readable to half the minimum graduation. The 
lead of the up-stream total-head tube passes 
through the test bank and is taken out at the 
same point as the lead of the down-stream tube 
to eliminate the effect of the difference between 
the gas density inside the bank and the outside. 
gauge connections. To obtain the static-head 
loss the total-head loss is corrected for the 
average velocity-head difference between the 
up-stream and down-stream tappings. 

The normal test bank is approximately 
3 ft by 3 ft in cross-section and 8 to 12 rows 
deep. A second test duct, parallel to the first 
one but with a smaller cross-section area, is 
provided. The duct is of | ft 6 in square cross- 
section and with a shallow tube bank (4 to § 
rows deep) permits tests to be made with higher 
gas mass-velocities. 

The potential throughput of the Mark I rig 








Fig. 4 Tube arrangement “ B” with maximum 
dust deposit. 


can be judged from the fact that a test bank can 
be assembled, exhaustively tested and dis- 
mantled in two days. Complete sets of readings 
of water and gas temperatures and mass flows 
are usually taken at eight gas flows extending 
over a range of pressure differentials across the 
bank from {in to 4inwg. A_ period of 
approximately 30 minutes is normally allowed 
between two consecutive tests to stabilise the 
conditions; a set of readings takes 10 minutes. 

Two repeat tests are carried out at minimum 
and maximum flows to confirm that no deteriora- 
tion of heat transfer properties has taken place 
during the test. 


HIGH-TEMPERATURE RIG 


The high-temperature atmospheric heat-transfer 
rig was built with the specific purpose of invest- 
igating the effect of dust deposits on the heat 
transfer and pressure loss characteristics of 
tube banks. 

A diagrammatic arrangement of the rig is 
shown in Fig. 3. Flue gas was produced by 
burning fuel oil at the discharge from a forced- 
draught fan so that the temperature at the inlet 
to the tube bank was maintained at 1,000 to 
1,100° F. Flue dust from the precipitators of 
a typical dry-bottom pulverised-fuel fired boiler 
was injected into the flue-gas stream at the rate 
of 7 1b flue dust per 1,000 Ib of flue gas. This 
rate corresponds to that obtained on a boiler 
burning coal with 12 per cent ash with the flue 


Fig. 5 Curves showing effects of dust deposits on 
heat transmission with various tube arrangements 
and gas speeds. Tube outside diameters are 13% in. 
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gas at 14 per cent CO, and containing 70 per 
cent of the original ash content at the economiser 
inlet. ; en 

The instrumentation was similar to that on 
the Mark I rig. Tests were carried out with 
five different plain-tube arrangements at various 
flue-gas velocities and were continued until the 
Nusselt number, which is a measure of the heat- 
transfer rate, reached a constant value. At low 
gas speeds, this condition occurred when the 
spaces between adjacent tubes were completely 


filled with deposit. The reduction in the Nusselt 
number was of the order of 50 per cent. A tube 
bank in this condition is shown in Fig. 4. 

At gas speeds above 50 ft per sec the tubes 
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remained very much cleaner in the four con- 
ventional tube arrangements tested, and bridging 
never occurred. The reduction in Nusselt 
number was of the order of 10 to 30 per cent 
of the clean Nusselt number, depending on the 
arrangement. Moreover, when the gas speed 
was raised, after testing a particular tube arrange- 
ment for 440 hours at low gas speed, the Nusselt 
number immediately rose to the final value 
obtained in a high gas speed test with the same 
arrangement. 

From this result it was inferred that high gas 
speed above 50ft per sec did promote self- 
cleaning, although this conclusion applies only 
to dust deposits, and not in any way to deposits 
of the bonded type. The 
results of the tests are 
shown in Fig. 5, where 
the Nusscli number is 


time for various tube 
arrangements and gas 
speeds. 

Another effect of the 
dust deposit formation 
was the reduction in 
the static-pressure 
across the tube banks. 
This depended to a 


cent at low to 


Fig. 6 (above) Test section 
of the test rig, Mark 11. 


Fig. 7 (right) Instrument 
panel of the Mark IT rig. 


Fig. 8 (below) Isometric 





shown as a function of 


loss 


large degree on the tube 
arrangement and the gas 
speed and varied from 
approximately 30 per 
10 per 
cent at high gas speeds. 

On the Mark I econo- 
miser rig the gas-film 
temperatures are of the 
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order of 100 to 200° F, whereas on the 
high-temperature rig the gas-film temperatures 
were approximately 450 to 500° F. To 
investigate the effects of gas-film temperature 
on heat transfer, several in-line and staggered 
tube arrangements were tested exhaustively 
on the high-temperature rig. Excellent agree- 
ment was obtained with the results of tests 
carried out on the Mark I rig, when correlations 
given by Zoller! were used. The agreement was 
of the order of 2 per cent for corresponding 
in-line banks and 5 per cent for staggered banks. 


MARK II RIG 


The Mark II heat-transfer rig was com- 
missioned at the beginning of 1958. Several 
refinements have been incorporated into its 
design to ensure higher accuracy, easier assembly 
by regularly making use of prefabricated tube 
banks, and speeding up the time for testing. 
An isometric view of the Mark II unit is shown 
in Fig. 8, and the test section and the instrument 
panel are shown in Figs. 6 and 7, respectively. 

Air supplied by a forced-draught fan is 
heated by admixing combustion gases from a 
completely enclosed concentrated-combustion 
burner which ensures efficient and clean com- 
bustion. The gases are led through cascade 
corners (to obtain even velocity distribution and 
reduce the duct-pressure loss) and then through 
a test bank constructed in a similar manner to 
that on the Mark I rig. A honeycomb flow 
straightener, composed of seven layers of expan- 
ded metal spaced | in apart, is fitted in the duct 
before the test bank to promote mixing and 
even out the flow. 

The maximum deviation from the mean gas 
temperature at the inlet to the test bank is of 
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the order of + 1-5° F, and the corresponding 
velocity mal-distribution + 15 per cent. The 
velocity distribution at the exit from the test 
bank is practically uniform, but the maximum 
temperature deviation from the mean is of the 
order of + 2°F at high flow to + 3-S°F at 
low flow. This is due to the hotter gas streams 
passing near the bottom and top walls of the 
test bank where the dummy half-elements are 
attached. 

The gas flow through the test bank is hori- 
zontal, so buoyancy effects are eliminated. Test 
banks are assembled outside the rig in pre- 
fabricated duct sections and the complete units 
are moved and bolted to the main-duct flanges. 
This arrangement permits the use of two separate 
teams working on the assembly of test banks and 
testing respectively. A test bank in the course 
of assembly is shown in Fig. 9. The usual 
precautions are taken to avoid any sooting or 
moisture condensation on the external surface 
of the test elements. Each test bank is acid 
pickled before testing to remove scale from the 
inside surfaces of the tubes and continuous 
water treatment is carried out during the test 
to maintain the alkalinity of water at pH 11 to 
prevent rusting. 

The instrumentation is similar to the Mark I 
unit, but a general policy of duplicating every 
measurement with different techniques has been 
adopted. Thus the gas temperatures before and 
after the test section are measured by a grid of 
16 chromel-alumel thermocouples evenly dis- 
tributed across the duct, so that each thermo- 
couple junction is placed in the centre of a 
square 9in by Qin. The _ gas-temperature 
readings are duplicated by two platinum 
resistance grids. Each grid consists of approx- 
imately 75ft of 35swg thermopure platinum 
wire in glass-silk sleeving in stainless-steel tube. 
Ceramic insulators are used to support the 
tubing and at the same time to insulate it from 
the walls of the duct. The wire is arranged in 
a series of loops so that expansion of the tubing 
does not strain the platinum wire. 

In the test rig the two grids are in series with 
a 100 ohm resistor (accuracy 0-001 per cent) 
and a current of the order of 500 micro-amperes 
passes through the system from a 1-5 volt cell. 
The voltage drops across the two grids and the 
standard resistance are measured on a potentio- 
meter. One disadvantage of this technique is 
that the grids have a considerably higher heat 
capacity than the averaging thermocouples 
and the response to temperature variations is 
slower. In practice, however, this time lag is 
not troublesome, as test measurements are 
never taken until a steady state is reached. The 
platinum resistance grid can be expected to give 
truer average temperature readings than the 
thermocouples and, in fact, the heat balances 
obtained with the resistance grids are more 
consistent and invariably better than those 
obtained with the thermocouples. 

In the last eight test series the mean heat 
balance, i.e., the difference between the water 
heat gain and the gas-heat loss, based on the 
thermocouple readings, was —1-5 per cent and 
the standard deviation from the mean was 
1-8 per cent. The readings are accepted 
only if the heat-balance discrepancy does not 
exceed 5 per cent. 

The gas flow is measured by a 24in RAE 
orifice located in a chimney of 3 ft diameter by 
25 ft high. The orifice differential is read on a 
6in inclined gauge graduated to 0-02in and 
readable to half the graduation. The gas 
temperature at the orifice is given by two chromel- 
alumel thermocouples. Frequent pitot tube 
surveys are made in the duct to check the orifice 
constant and the velocity distribution and it is 
intended to instal an aerofoil as a secondary 
standard above the orifice.* 

The water flow is measured by calibrated 
rotameters in each parallel circuit, followed by 
another rotameter giving the integrated flow. 
The rotameters are checked periodically against 
tared drums. The water-temperature readings 
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are taken by mercury-in-glass thermometers 
graduated in 0-2°F and readable to 0-1° F, 
and check readings are given by metal-sheathed 
chromel-alumel thermocouples inserted into the 
water stream. The total-head loss is measured, 
as in the Mark I rig, and readings are taken on 
one of two gauges: a 6in inclined gauge 
graduated in 0-02inwg and a 25 in U-tube 
graduated in 0-1 in wg, both readable to half the 
minimum graduation. 

The experimental conditions in these three 
atmospheric rigs are given in the table. 


TEST PROGRAMME 


The testing programme may be _ roughly 
divided into tests on plain-tube arrangements, 
on extended surfaces, and auxiliary investigations. 

The tests on plain tubes were designed to 
check and extend the range of arrangements 
investigated by Grimison.t Altogether 15 
arrangements have been tested with | in tubes, 
one with 2 in_ tubes, 
two with 1-5in tubes, 
and five with 1 38 in tubes 
(all the dimensions 
referring to outside 
diameters). The latter 
were tested on the high- 
temperature atmospheric 
rig. Generally the results, 
both for heat-transfer 
and pressure loss, agreed 
well with those calcu- 
lated from Grimison’s 
formulae. In addition, 
some unconventional 
arrangements, designed 
for specific applications, 
were tested, as, for 
example, an arrangement 
with tubes in one row at 
right-angles to tubes in 
the adjacent rows. 

Up to the time of 
writing this paper, over 
30. different extended 
surface designs have been 
tested in various arrange- 
ments and the _ total 
number of tests is over 
150. The experimental results of a selected cross- 
section of these tests have been given by Zoller.! 

Normally a set of extended-surface elements 
is tested once over a range of selected arrange- 
ments but, with surfaces of special interest, 
reproducibility tests are carried out, using a new 
set of production-line elements each time. 

The normal test elements are only 3 ft long 
and are connected by semi-circular or mitre- 
return bends. The effect of the inlet turbulence 
is quite considerable and the water-film heat- 
transfer coefficient is higher than could be 
predicted from Dittus and Boelter’s work.’ To 
eliminate this effect and obtain a true value of 
the gas-film heat-transfer coefficient, selected 
surfaces are tested over a range of water mass- 
flows at several chosen gas mass-velocities and 
the results are extrapolated to an infinitely small 
water-film resistance. The correction is negligible 
with plain tubes, but becomes significant with 
finned tubes of very large surface extension. 
For example, with the test bank shown in Fig. 9, 
the effect of the bends was to increase the water- 
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film heat-transfer coefficient by 27 per cent as 
compared with values obtained from Dittus ang 
Boelter’s formulae,*® and the correction to the 
gas-film heat-transfer coefficient at maximum 
test gas flow was of the order of — 7 per cent, 
The auxiliary investigations deal normally 
with special problems connected with design, or 
arising during the testing routine. One of these 
was the investigation into the effect of dust 
deposits on heat-transfer and pressure-loss char- 
acteristics, which has already been described, 
Another was an investigation into the cause of 
audible vibrations which were set up at various 
gas speeds with certain tube arrangements, 
Quite apart from the noise nuisance, such 
vibrations might be dangerous when in resonance 
with the natural frequency of tubes or of boiler 
structure and might well cause mechanical 
failure. It was shown that the vibrations 
occurred when standing waves were set up in 
the duct surrounding the tube bank, and their 





Assembly of the test bank for the Mark II rig. 


frequency was a function of the tube dimensions 
and spacing and of the gas speed. 

Acknowledgments.—The authors wish to thank 
the management of Babcock and Wilcox Limited 
for their permission to publish this paper. 
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Loading and Unloading at a Department Store 








RAMP DOWN FROM ORCHARD STREET 
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HEN a store the size of Selfridge’s, which is 
now London’s largest department store, 
starts to expand, considerable engineering work is 
involved. Quantities of electric power are called 
for to operate the lighting, the lifts, and the 
ventilating plant; large amounts of steam are 
necessary for heating, air-conditioning, cooking, 
and hot water supplies. However, there is 
another aspect of the store that also raises inter- 
esting design problems; namely, the loading and 
unloading of some 450 vehicles per day. 

In extending the selling area and _ store, 
Selfridge’s have at the same time installed a 
new receiving and despatch department; it is 
claimed to be the largest underground area in 
the world for the handling of store goods vehicles. 
Situated on the north side of the site—with 
entrance from Orchard Street on the west, and 
exit to Duke Street on the east—the department 
has an area of 21,000 sq. ft. As many as 50 large 
vehicles have used it at once. The 33 ft spans, 
with a minimum height of 16ft 3 in, allow 
vehicles higher than a London bus to manoeuvre 
with comfort. 

The entrance ramp has a gradient of | in 10 
and a surface of brushed concrete. Withdraw- 
able Panelec electric heaters in light-alloy ducts 
are laid in the surface to prevent icing. The 
exit ramp is similarly constructed, but has a 
gradient of | in 8 levelling off through | in 10. 

Natural-colour fluorescent lighting is used 
to illuminate the area. An illumination level 
of 32 lumens per sq. ft is achieved in the general 
despatch and receiving area, while on the entrance 
and exit ramps the illumination rises to 45 lumens 
per sq. ft. Each light circuit is controlled by an 
independent switch, but it is possible to switch 
all the lights together to provide quarter, half, 


drawing. 


three-quarters, or full illumination. The high 
level of lighting on the ramps—they are lit by 
fluorescent tubes in the roof and low down on 
the walls—ensures that drivers entering from 
bright sunlight can still see clearly. 

Electricity at 11 kV is supplied to a ring main 
serving various sub-stations throughout the 
store. The north sub-station, the principal one 
serving the new extension, contains four 500 kVA 
transformers, for which the receiving and 
despatch department provides about one-quarter 
of the load. All the circuits from the trans- 
formers contain change-over switches; should 
the main supply fail, power is automatically 
obtained from three diesel-generator sets. 

As vehicles enter from the ramp, they are 
directed to follow definite routes. Food is 
received and despatched on the west side (the 
two functions are separated by a partition), 
dry goods are received on the east side, and dry 
goods for despatch are loaded on the south side, 
being ferried by trailer to the main transport 
depot off Edgware Road. There is no crossing 
of routes. When vehicles reach the unloading 
dock, the goods can be unloaded on to pallets, 
wheeled into lifts and taken to the appropriate 
receiving rooms on the upper floors or in the 
sub-basement. One section of the dock has a 
tilting edge that is adjusted by a hydraulic ram 
to the heigh t of the vehicle tailboard. An adjust- 
ment of 22 in at the leading edge is available. 

Four goods lifts serve all selling floors; three 
start from the dock and one from the floor level 
which is used for the trolleys from the food 


The layout of the receipt and despatch department is shown in the 
The routes of vehicles going to different sections do not cross. 


despatch section. Each can carry 2 tons at 
200 ft per min. A further lift can take a furniture 
trailer up to the selling floor, where it stops with 
the floor of the trailer level with the selling floor, 
so that the pallets can be wheeled directly on or 
off. This lift has a capacity of 5 tons, and 
measures 17 ft deep by 9 ft 14 in wide by II ft 
high. It travels at 100 ft per min. 

The operation of bringing the existing lifts 
down to the basement level was difficult and 
included under-pinning the corner of the food- 
store, excavating the pits under the lifts, while 
maintaining reasonably efficient lift services. 
The area is well below the level of main drainage 
and water trouble was frequently experienced 
during building. There are now three 18 in 
gullies in each ramp and the floor of the basement 
is laid to drainage falls and grooves for rapid 
drainage into a 20ft deep, 8,000 gallon sump. 
This is continuously emptied by electric pumps, 
oil, petrol and grease being separated from the 
water before it is pumped into the drains. 

Some air is extracted from the area at a high 
level but the low lying exhaust fumes are extracted 
through grilles in the sides of the docks. The 
ventilation system incorporates two extractor 
fans, on the roof, driven by two-speed motors. 
A choice of between one and four air changes 
an hour is available. A new 3,000 gallon water 
tank has been installed to supply the sprinkler 
system in the new buildings. In addition, the 
fire precautions have been further improved by 
the installation of an electrical alarm system 
communicating direct with fire services. 
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Developing 
the 37 ft 
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A NEW type of self-righting lifeboat, the result of some five years’ development works sponsoreg 
by the Royal National Lifeboat Institution, recently went into service at Scarborough, 
“*J. G. Graves of Sheffield,” as the first of the new 37 ft Oakley life-boats has been named 
was built by William Osborne Limited, Littlehampton, to the design of the RNLI Surveyor of 


SELF RIGHTING LIFEBOAT 





Successive stages in a 
capsize test on the 37 ft 
lifeboat. When cap- 
sized to starboard, the 
boat rolls through 360°. 


The 37 ft Oakley life- 
boat, which is self- 
righting through the 
transfer of water ballast 
into a_ righting tank. 





Lifeboats, Mr. R. A. Oakley. She incorporates 
the best features of both the self-righting ang 
non-self-righting types of lifeboat, and is light 
enough to be transported over a beach on q 
carriage and launched by tractor. There are 
larger types of lifeboat in the service of the 
Royal National Lifeboat Institution, but they 
are normally launched down slipways or lie 
afloat in harbours. The two classes of lifeboat 
launched by tractor or off open beaches which 
are at present in service are the 35 ft 6 in Liver. 
pool type and the 35 ft 6in self-righting type, 
The latter derives its self-righting qualities 
solely from its hull form, having a rather narrow 
beam and high end boxes. 

The existing self-righting type is not favoured 
by the crews at most stations because it is found 
to have a lower initial stability than the Liverpool 
type. But if one of the Liverpool type capsizes 
she will not right herself automatically, and there 
is always the possibility that in the event of 
capsize some of the crew may be trapped under 
the boat. 

The following table shows the main character- 
istics of the new lifeboat and the existing Liver- 
pool and self-righting types. 


| New design | Existing 
self- Liverpool | _ self- 
righter righter 
Length, ft 37 35-5 35-5 
Beam, ft ee = 11-5 | 10-67 10 
Displacement, tons . . ia 11-16 | a2 |} 9-5 
Water ballast, tons .. an 1-54 | 0-5 | 0:5 
Weight without crew or | | 
ballast, tons s i 9-12 8-25 | 8-5 
Maximum draught loaded, | | 
in ap - - 38} | 34—CO«Y| 354 
Speed, knots. . sy se 8-1 7:4 7:4 
Endurance at full speed, | 
nautical miles sh at 100 | 120 120 
Angle of maximum stability, | | 
deg. - - on 47 a 37 
Range of stability, deg. 180* 115 180 


* With righting tank in operation 











The self-righting quality in the new design is 
achieved by the speedy transfer of most of the 

4 tons of water ballast, which is housed below 
the engines, into a righting tank on the port 
side. The water passes through two trunks. or 
rectangular pipes in which there are two pendu- 
lum-operated valves that open when the life- 
boat is heeled over to an angle of about 110°. 
When the lifeboat is capsized to starboard, she 
rights herself by going through a roll of 360. 
It normally takes 6 seconds for her to reach the 
upright position from the moment when she 
has been bottom up. When the lifeboat turns 
over to port, the transfer of water begins just 
before the point when the lifeboat would other- 
wise capsize, and by this means turns the boat 
to the upright. 
The new lifeboat is fitted with two cockpits 
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P Se See 





The receiver unit, loop aerial, 
power supply, and indicator of the 
E-RCB-2A miniature radio compass. 


























RADIO COMPASS for LIGHT AIRCRAFT 


A compact lightweight radio compass, 
developed primarily for light aircraft but 
attractive also for medium-size commercial 
aircraft or helicopters, has recently been 
demonstrated in flight at Southend airport. 
The new instrument, designed by the 
French firm, Air-Equipement, Asniéres, is 
to be built in the United Kingdom by 
the Radar Division of Elliott Brothers 
(London) Limited, Borehamwood, Hert- 
fordshire. 

The type E-RCB-2 radio compass, as 
it is known, operates in the medium fre- 
quency range, 200-800 kc/s. The entire 
system, apart from cables, weighs only 
104 1b. It consists of four units—the 
receiver, loop aerial, bearing indicator, and 
power unit—and provides the pilot with 
continuous automatic indication of relative 
bearing and with communication reception. 

The receiver is housed in a control box 
measuring 5-7 in by 4-4 in by 6-4 in. The 
receiver is of the permeability-tuned type 
with two radio-frequency stages, a mixer, 
two intermediate-frequency stages at 93 kc/s, 
a beat frequency oscillator, a detector, and 
three audio-frequency stages; there are 
also several servo-amplifiers incorporated 
on the same chassis. Most of the stages 
are removable plug-in units to facilitate 
servicing. 

The tuning range of the receiver is 200 
to 800 kc/s in one band, extended at the 
extremities of the range by 4 per cent 


(192 to 832 kc/s). In order to obtain the very 
small unit size, transistors and sub-miniature 
thermionic valves are used throughout. 

The automatic loop aerial is wound on a 
laminated ferrite core in the shape of a ship’s 
anchor. The loop is rotated using a 400c/s 
biphase reciprocating motor through a reduction 
gear train. An autosyn transmitter is coupled 
to the loop via a universal joint and transmits the 
true bearing to the indicator. The quadrature 
error correction is very simply made by rotating 
a slotted shaft at the base of the loop; a dial 
calibrated up to 20° gives the magnitude. 

A dial on the upper part of the loop has two 
scales coloured orange and green, calibrated 
0 to 360°. The green scale is used when the 
loop is positioned above the fuselage, and the 
orange scale when it is below the fuselage. The 
loop assembly is housed in an hermetically sealed 
container which is filled with dry nitrogen. 

The indicator unit contains an autosyn 
receiver and is controlled by the loop-aerial 
autosyn transmitter, thus giving the corrected 
position of the loop and hence the true bear- 
ing. The indicator dial is calibrated in 2° 
graduations. Also housed within the same unit 
is the tuning indicator for the receiver unit. 

The power unit, which is fully transistorised, 
consists of 400c/s oscillator power amplifier 
and rectifier circuit, the 400c/s output being 
maintained constant in amplitude and frequency 
for supply to the loop motor and tele-indication 
autosyn. The same output is also used, after 
rectification, to supply the high tension to the 
remainder of the receiver circuits, so that the 
complete ADF system is independent of the 
aircraft’s 400 c/s supply. Included in the power 
unit are protective devices to ensure that no 
accidental damage to the transistors can occur 
due to inversion of the supply voltage. 





Concluding Self Righting Lifeboat 


with side cases. As a result, the amount of 
water that can be carried after swamping has 
been reduced, but the water passes through the 
boat’s bottom down tubes fitted with non-return 
valves instead of through scuppers in the boat’s 
side. After capsizing, both cockpits are com- 
pletely drained of water in ten seconds. 

The 14 ton water ballast tank fills automatically 
in about 20 seconds, and although it increases 
the boat’s displacement when she is afloat it 
drains away as soon as the boat is ashore and 
does not, therefore, increase the handling weight 
during launching or hauling up. 

The new lifeboat is driven by twin Perkins 
P.M.4 diesel engines, each developing 43 b.h.p. 
at 2,000 r.p.m., with 2 to 1 reduction gears. 
She has cost approximately £23,000 to build. 
After completing her tests at Littlehampton 
she toured a number of lifeboat stations, where 
crews had the opportunity to inspect her and 
give their comments. 


POWERED MODEL TESTS 


A comprehensive background of model tests 
carried out, on behalf of the RNLI, by Saunders- 
Roe Limited in their tank at East Cowes, lies 
behind the Oakley lifeboats. The project 
Started, in 1954, with an investigation into the 
causes of the Arbroath lifeboat disaster of 
27 October, 1953. On this occasion, a 35 ft 6 in 
twin-screw Liverpool type lifeboat capsized in a 
gale under the action of a heavy cross sea, with 
the loss of all but one of her crew. Attempts 
were made in the model tank to simulate approx- 
imately the sea conditions, as deduced from 
witnesses’ accounts which, not unnaturally, were 
not entirely consistent. A 1/20 scale dynamic 
model powered by small electric motors, was 





launched in a ‘‘ sea”’ generated by longitudinal 
and transverse wave-makers. 

From these tests, one of the striking con- 
clusions that emerged was that, where the 
waves do not break, the Liverpool type boats 
possess an exceptional ability to ride heavy seas: 
very severe waves equivalent to 40 ft high and 
70 ft long full-scale failed to capsize the model. 
When, however, the model encountered breaking 
waves full on the beam, it generally capsized. 

The effects of various modifications were also 
investigated; one of the most beneficial was an 
increase in beam, which increased the static 
righting moment; buoyancy bodies carried on 
the hull sides were found to be very effective, 
and the use of ballast tanks and drogues also 
reduced the tendency to capsize. 

Thus were evolved the basic principles of the 
new type of self-righting boat—the wide beam, 
low centre of gravity, and automatic transfer of 
water ballast to provide the self-righting mech- 
anism. The detail design was developed in a 
further series of tank tests at East Cowes. In 
these tests the behaviour of a model of the new 
lifeboat was compared with that of a model of 
a Liverpool lifeboat in similar conditions. The 
tests showed that in conditions equivalent to a 
breaking wave of a mean height of 13 ft on the 
beam, the model of the new design could not 
be capsized, whereas the model of the Liverpool 
boat capsized 11 times in 20 tests. The model 
of the new design was capsized once by 
simulating a wave height of IS ft. The tests 
clearly showed that greater stability had been 
achieved by the increased beam and water 
ballast. 

The two models were also subjected to tests 
in confused seas, with one sea striking the model 


One of the flap valves which 
control water transfer can 
be seen on the lower right. 





astern and another abeam. These tests showed 
that the model of the new design was less 
susceptible to swamping and to rolling and 
moving off course. Further tests showed that 
the model of the new design would right herself 
quickly after capsizing. 
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Continuing Design 


MAIN-ENGINE DRIVE 
FOR TANKER GENERATORS 


The motor tankers “‘ London Majesty” and 
“London Victory’ have each been provided 
with. an electric generator built around the inter- 
mediate propeller shaft. The specification sub- 
mitted to W. H. Allen and Company Limited, 
Bedford, by the vessels’ owners, London and 
Overseas Freighters Limited, called for a genera- 
tor capable of providing an additional direct 
current power supply of 150 kW at 110 V per 
vessel. The main requirements were: 


(i) the generator to be built as a part of the 
intermediate propeller shaft without any weld- 
ing on the shaft, the flange at each end being 
forged integrally with the shaft; 

(ii) the generator to give its output at a constant 
voltage over the speed range of 80-126 r.p.m.; 





(ili) the voltage to remain sensibly constant over 
the foregoing speed range; 

(iv) excitation from an independent 110 V d.c. 
source to be utilised; 

(v) the machines to be watertight up to the 
underside of the shaft. 

The use of ships’ main engines as the means 
of driving electric generators for the supply of 
auxiliary power has produced several different 
arrangements of drive, in some cases the genera- 
tors being driven by chain or belt, in others by 
direct gear drive, or through couplings of various 
types. The advantages of any of these arrange- 
ments are: a reduction in the use of auxiliary 
generating equipment, resulting in lower running 
costs, less maintenance and fewer spares re- 
quired; (2) in some instances boiler fuel oil may 
be used for the main engines; (3) increased 
efficiency; (4) less onerous watch duties; and 
(5) the means of providing additional power 
without the necessity of using valuable space to 
accommodate an auxiliary prime mover and 
generator. 

A diesel-driven tanker which is in service many 
days a year, and which requires extra direct- 
current electric power, can be provided with the 
additional power, economically, by an arrange- 
ment whereby the generator is built around the 
intermediate propeller shaft. The problems to 
be overcome in such an arrangement are: 
(a) engine cyclic irregularity, in particular, that 
brought about by sea-going conditions; (b) 
steady and transient voltage control; (c) relative 
movement of the ship’s structure; (d) shaft 


currents; (e) maintenance of the generator> 
including the commutator; and (f) problems 
peculiar to the environment and conditions. 

To overcome these problems and to meet the 
specification, W. H. Allen have adopted the 
following methods. Except for that section of 
shaft carrying the commutator and armature, 
the generator shaft conforms exactly to the 
design and proportions of the existing inter- 
mediate propeller shaft. The section which 
carries the commutator and armature is forged 
up to a diameter greater than the couplings. 
Longitudinal ventilating ducts are ploughed out 
of this increased diameter, forming arms to which 
the core discs are keyed by means of tapered 
keys. As on the intermediate propeller shaft, 


solid forged couplings are incorporated in the 
generator shaft. Due to its special design, the 
commutator can be withdrawn over the coupling 
if this should be necessary at any time. 

In order to provide constant voltage at any 
speed of the ship, the generator is designed so 
that it will provide normal voltage when running 
at speeds between 80 and 126r.p.m., the voltage 
being automatically controlled by a Brown Boveri 
automatic voltage regulator. The time constant 
of the shunt coils and the regulator is such that 
there should be no appreciable flicker under bad 
weather conditions. 

The magnet and pedestal bearings are secured 
by means of fitting bolts to a substantial bed- 
plate which, together with the pedestal bearings, 
were designed, manufactured and installed by 
the North Eastern Marine Engineering Company 
Limited, who were especially suited to undertake 
this section of the work, having previously built 
and installed the main machinery for the two 
vessels London Majesty and London Victory. 

The generator incorporates an unusually large 
air gap, thus providing a margin of safety and 
thereby avoiding damage due to exceptional wear 
in the bearings, each of which is fitted with a 
wear-down gauge for checking the amount of 
wear taking place. The design of the connec- 
tions received special consideration in order to 
eliminate any magnetic field around the shaft. 
Nevertheless, to short-circuit any stray currents 
and prevent any electrolytic action, either within 
the ship’s structure or the main engine bearings, 
two special-quality brushes, capable of running 
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on an oily steel shaft, are provided at each eng 
of the machine, the brushes being earthed directly 
to the ship. 

The commutator end brackets are designed to 
take a commutator grinder, so that truing-up 
can be carried out when necessary with the 
minimum of inconvenience. The main poles 
and interpoles are detachable and can be with. 
drawn from the driving end. 

Because of the water which is often resent in 
the tail shaft compartment, the generator is of 
watertight construction to the underside of the 
shaft. Heaters are fitted in the bottom of the 
commutator endplate for maintaining a tem. 
perature in excess of the ambient and so prevent 
condensation within the machine when it is out 
of use. 

Because of its slow speed, the machine is 
force-ventilated by a separate motor-driven fan 
at the driving end, designed to provide the neces- 
sary quantity of cooling air when the machine is 
running at 80 r.p.m. A filter is fitted in the air 
trunking for removing oily vapour, and the 
direction of air flow is such that the carbon dust 


The complete 150 kW shaft generator with 
motor-driven ventilating fan unit at driving end. 


The commutator and armature built around 
the intermediate propeller shaft, showing 
the solid-forged coupling at 


each end. 





is blown away from the commutator and 
windings. 

Audible alarms are provided for operation in 
the event of failure of the ventilating motor, or 
a drop in voltage below 110 V due to the speed 
falling to well below 80r.p.m., or the engine 
stopping. No difficulties are anticipated when 
the engine is reversed. 

In view of its slow speed and special design, 
the cost per kilowatt of the generator only is 
comparatively high, but due to the advantages 
to be gained by the use of this type of machine, 
it is anticipated that the capital cost will be 
recovered in a reasonably short period. 


BALLISTIC 
CARGO MISSILE 


A new concept in front-line US army logistics— 
that of transporting material by ballistic cargo 
missile—has been developed by the Convair 
(San Diego) Division of General Dynamics 
Corporation. The missile, known as Lobber, 
can be handled readily by three men in the field, 
under combat conditions. Its payload section 
can house food, ammunition, communication 
equipment—even high explosives for offensive 
tactics. Range, payload, dimensions, launching, 
and landing techniques have not been disclosed. 
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production 


ROLLED 
RINGS 


Firmly established as a basis for the production of many different types 
of component, rolled rings are made to-day in a wide range of sizes and 
material specifications. To meet the changing. and increasingly exacting 
demands of industry for rolled rings, N. Hingley and Sons (Netherton) 
Limited, Netherton Ironworks, Dudley, Worcestershire, have reorganised 
their ring shops and have installed additional equipment, including a 
new ring rolling mill. Rings are now produced 


in carbon and alloy steels and in non-ferrous 
metals including a full range of ‘* Nimonic ” and 
titanium alloys, the yellow metals and aluminium 
alloys. 

Production is divided into two main groups, 
welded and weldless. For the first group equip- 
ment is installed for bending rolled bar of any 
cross-section up to 8 sq. in and flash-butt welding 


Designed and built 
by the Company, 
the new mill 
of N. Hingley and 
Sons (Netherton) 
Limited, rolls rings 
up to 5 ft diameter. 





the ends to formaring. There is virtually no limit 

to the outside diameter of rings made in this 

way, other than that imposed by the length of rolled bar normally 
obtainable. 


WELDLESS RINGS 


Two methods of production are used for weldless rings, rolling and 
forging, the former method having the greater output. Generally 
speaking, rings up to about 5 ft outside diameter and 14 cwt in weight 
are rolled. Any rings within this range for which the rolling process 
may not be suitable can be produced by conventional press and hammer 
forging in the adjoining forge shop, together with rings over 14 cwt and 
up to about 2 tons in weight. 

There are three ring rolling mills, each with its own heating facilities 
to form a self-contained unit. The smallest of the mills, which operates 
in conjunction with a rotary hearth furnace, produces rings up to 16 lb 
in weight and 16 in outside diameter. This mill works to close limits of 
accuracy on hot-rolled rings and produces, in addition to rings to 
customers’ orders, many of the rolled parts used by Ring Springs Limited, 
one of the Hingley Group of Companies. 

Larger rings are made in two special-purpose mills, the first of which 
will roll from 14 in to 4 ft outside diameter and up to 14 cwt in weight. 
Of similar capacity, but capable of rolling up to 5 ft outside diameter, 
the third and latest of the ring rolling mills has been designed and built 
by the Company’s own engineering staff. 

Material for the mill is received in the form of billets or blooms, which 
are sheared or sawn cold into block, or to use the traditional metal 
forging term ‘* uses,” of the required size. Uses are heated in an oil-fired 
pusher type furnace, extracted by means of runway-mounted special 
purpose tongs, and fed to a 2,000 ton Eumuco mechanical forging press 
for the first forging operations. Here, the uses are first “‘ squabbed ” 
to a thick disc and then “‘ dished,”’ that is, the metal in the centre is worked 


into the rim, leaving only a thin piece to be punched out. Punching 
follows, and the punched hole is opened out by means of a drift. The 
rough, thick walled rings or ‘“‘ moulds” as they are now called, are 
transferred to an oil-fired reheating furnace of double-sided construction, 
and brought up to the heat required for rolling. A mechanical charger is 
used to load the moulds into the furnace at the back, and they are extracted 
from the front by means of runway mounted tongs which take them 
straight to the ring rolling mill. 


ROLLING AND FINISHING 


Rings are rolled with their axes vertical, the mill rolls, which are 
electrically driven, rotating the ring while pressure is applied hydraulically 
to reduce the wall thickness and so to increase the ring diameter. A 
raised pulpit with grouped controls is provided for the operator. As 
soon as they are rolled to size the rings are lifted from the rolling mill 
and given a setting operation on a special-purpose hydraulic press. One 
final operation remains—flattening in an adjacent hydraulic press of 
orthodox pattern. 

Finished rings are then inspected and passed on for heat treatment if 
required. The heat treatment department, which adjoins the new ring 
rolling mill, is designed to deal with the output of the conventional press 
and hammer forge as well as with the products of the ring rolling mills, 
and can handle forgings of all types from a few pounds in weight to 
about 6 tons each. Seven furnaces, with various means of firing, are 
installed, their sizes ranging from 3 ft by 5 ft to 4ft by 25 ft. All the 
furnaces are automatically controlled from a central instrument room, 
as are the heating furnaces used in the ring mills. Annealing, normalising, 
hardening and tempering can be carried out to any required specification, 
and the shop is equipped with oil and water quenching tanks of normal 
pattern. 


WHITHER WELDING? 


merged-are flux. This tendency is scientific and 





In common, with many other production pro- 
cesses, the development of welding has been 
much more rapid in recent years, and it has now 
reached a stage at which an appraisal of its 
history and its future prospects might be profit- 
able. This was the theme of the Presidential 
address presented by Mr. J. Strong to the 
Institute of Welding recently. 

Two important turning points in the develop- 
ment of welding were the introduction of the 
Oxy-acetylene process in the last century, and 
the advent of flux-covered electrode welding 
around 1910. Oxy-acetylene is still with us 
and seems to have an assured future, but it is in 
the electrical field that the greatest advances 
have been made and, it appears likely, will 
continue to be made. The readily attained great 
heat of the electric arc is a very convenient and 
adaptable means of welding and it is now also 
being applied with inert gas shielding, to accurate 
high-speed cutting. Fully automatic electric 
welding with a flux-covered electrode or with 


a bare wire working in a layer of powdered flux, 
has been developed to a high degree of perfection 
along with the handling and manipulating equip- 
ment necessary to use the automatic processes 
to best advantage. 

Each new process or adaptation of an old 
one has been thought by some to render the 
earlier methods obsolete, but instead, as Mr. 
Strong pointed out, the multiplication has gone 
on, and all the processes are today flourishing. 
Must the multiplication of processes continue, 
or can some of them be amalgamated? Mr. 
Strong believes that rationalisation of processes 
and equipment is both necessary and desirable. 

There is likely to be a tendency to amalgamate 
or to loop up various processes to form a com- 
bined method which is better than any one of the 
constituents. Examples of such work already 
done are found in the use of CO, shielding with 
an automatic flux-covered electrode, gas shielding 
with magnetic flux, and the automatic flux- 
covered electrode working under a fused sub- 





logical, and needs to be strongly encouraged. It 
might well be that from a dozen processes, each 
possessing individual advantages over the others, 
three or four can be developed. This will permit 
at once further rationalisation of automatic 
welding head designs and a greater standardisa- 
tion of electrical power supply equipment. 

Perhaps it would be wise, suggests Mr. Strong, 
to provide the greatest rewards to those who 
carry forward this intelligent rationalisation of 
processes, equipment, jigs and manipulators. 
Together with this development is the need for 
perfecting an ideal semi-automatic process, 
which could be applied to the one-off job. The 
advantages to industry of the developments out- 
lined by Mr. Strong are obvious. It is not 
impossible, he points out, that some entirely new 
source of welding heat could be developed; 
But it is consolidation of the existing methods, 
processes and equipment which offers the best 
reward for the immediate future. 
























































mw 





746 


Book Reviews 


December 5, 1958 ENGINEERING 


POLYTETRAFLUOROETHYLENE - EITC 


Fluorocarbons. By MERRITT A. RUDNER. Rein- 
hold Publishing Corporation, 430 Park Avenue, 
New York 22, N.Y., USA ($5-75); and 
Chapman and Hall Limited, 37 Essex Street, 
London, W.C.2. (46s) 

The fluorocarbons are carbon-halogen plastics 

which have aroused great interest in a variety of 

engineering industries. Although they are never 
likely to become general-purpose plastics, owing 
to their high price (over £2 per |b for the raw 
material) they provide a combination of proper- 
ties which offer tremendous advantages over 
conventional plastics. Materials made from 
. fluorocarbon resins are capable of working over 

a wide temperature range (about — 200°C to 

+ 200° C), are corrosion resistant, have a low 

coefficient of friction, good electrical properties 

and exhibit anti-stick properties. 

When the outstanding properties of fiuoro- 
carbons were first publicised, a number of people 
obtained samples in order to try the material for 
particularly difficult applications. Many were 
disappointed in the performance. However, it is 
probable that components from these materials, 
even more so than other plastics, require careful 
design with full appreciation of their properties, 
before the maximum use can be made of them. 
In view of the increasing use of fluorocarbons, it 
is timely that a book be published containing 
information on properties, manufacture, and 
applications. 

The book deals in detail with the two main 
types of resin available in America—polytetra- 
fluoroethylene (ptfe) and polychlorotrifluoro- 
ethylene (pctfe); some newer materials are also 
mentioned. 

Readers in this country will be aware that 
ICI produce “ Fluon”’ as a ptfe equivalent to 
du Pont’s “ Teflon ’’ whilst pctfe is available as 
the German material ** Hostaflon.” 


The general properties and chemistry of the 
fluorocarbons are adequately covered, supple- 
mented by many tables and graphs. For those 
interested in chemical details many patents are 
quoted and over 40 references are given including 
American, British and other journals. In 
addition, a more general bibliography can be 
found at the end of the book. 

A large section of the book is devoted to 
processing of the polymers. Many details of 
manufacturing techniques are given, particularly 
for Teflon. Although ptfe is classed as a thermo- 
plastic resin, it has no true melting point. In 
general, the techniques used in manufacture are 
a cold-forming operation (pressing, extrusion) 
followed by heating to a maximum of 360° C. 
At this temperature the polymer reaches a gel 
state and can be consolidated or shaped. Pro- 
cessing techniques for various types of ptfe 
polymers (granular, paste and dispersions) are 
given. This includes modification of the pro- 
perties by using fillers and is sufficiently detailed 
to act as a guide for plastics manufacturers who 
wish to consider processing the material. It 
should also allow potential users to decide 
whether a particular component could be made 
in ptfe. 

With pctfe the substitution of one of the 
fluorine atoms by chlorine results in a slight 
reduction in properties compared with ptfe. 
The maximum working temperature is about 
200° C (250° C for ptfe) and it is very slightly 
affected by some organic solvents. However, 
the material has the advantages of a definite 
melting point, is harder, stronger and can be 
plasticised with lower polymers to give a rubber- 
like product. The resin can be processed by 
conventional plastics techniques of injection 
moulding, extrusion, and others. Manufacturing 
details for a number of American polymers 


(Kel F, Fluorothene, Genetron, Polyfiuoron) 
are described. 

Applications are covered separately under 
three headings—electrical, mechanical, and chem. 
ical. The low dielectric constant, high dielectric 
strength, good moisture resistance and large 
temperature range make the fluorocarbons 
particularly suitable as insulators in_high- 
frequency applications. Low friction and anti- 
stick properties are used in bearings, packings 
for shafts, packaging machinery, bakery and 
other food equipment. In the chemical industries 
the extreme inertness in contact with most 
corrosive chemicals and solvents has been tested 
in many ways; pump parts, piping and anti- 
corrosion coatings have been used successfully. 

Future prospects for the fluorocarbons are 
good. The wide range of properties should 
allow increased utilisation of these specialised 
plastics in services where the high initial cost is 
more than compensated by improved perform- 
ance, increased life and subsequent reduction in 
maintenance cost. 

Apart from some tendency to concentrate on 
ptfe at the expense of pctfe, the subject matter is 
well covered by the author from an essentially 
practical point of view. However, the publica- 
tion leaves much to be desired. The main 
subject index tends to be an extended table of 
contents and the layout under “ Polytrifluoro- 
ethylene’ is poor. The general bibliography is 
not classified and the subject matter is difficult 
to pick out. Tables 2, 9 and 2, 10 on “ Electrica 
and mechanical properties of filled Teflon ” are 
difficult to read in their handwritten form and 
lose a great deal of their value. Also a confusing 
mistake occurs on page 217 where a main heading 
** Polymonochlorofluoroethylene ’’ is misplaced 
and is interposed between two paragraphs on 
Teflon packings. 


CONTROL AND MEASUREMENT 


Process Instruments and Controls Handbook. 
Edited by DouGLas M. ConsipINE. McGraw- 
Hill Book Company Incorporated, 330 West 
42nd Street, New York 36, N.Y., USA. 
($19-5 ) 


The collection of current knowledge, theoretical 
or practical, about some scientific or technical 
subject used to be almost a prerogative of the 
Germans but to-day they have great rivals in 
the Americans. This is of great service to the 
English-speaking world, not least ourselves, and 
it is of some interest to inquire why the encyclo- 
paedic handbuch has not flourised here. A not- 
able exception is the Dictionary of Applied 
Physics, but on the whole British scientific 
authors have shied away from tackling the 
difficult task of editing such compendia. The 
sheer labour involved in co-ordinating the efforts 
of perhaps 100 separate contributors would 
frighten many but another factor might be 
lack of esteem attached to such work in this 
country stemming from a tendency to under- 
estimate the value of such books. The wide- 
spread distribution of handbooks, of the type 
under review, on the technical bookshelves 


throughout industry is quite enough evidence 
that this view is fallacious. 





of PROCESSES 


The handbook being reviewed is another in 
the extensive series of engineering handbooks 
published by McGraw-Hill. Prepared by some 
72 contributors drawn almost exclusively from 
American firms engaged in the manufacture 
or installation of industrial measuring and 
control instruments, it attempts to describe all 
types of measuring instrument in use and in 
addition to explain feedback control methods 
and equipment. To quote the preface “... an 
attempt has been made to prepare the material 
in terms which should be readily understood by 
the practical instrument man who must install 
and maintain this type of equipment.” In the 
reviewer’s opinion this aim has been achieved 
provided the practical man in question possesses, 
besides experience, some technical education 
such as the holder of a National Certificate in 
engineering or applied physics would be expected 
to have. 

The scope of the handbook is so wide, however, 
that no matter what his qualifications any intru- 
ment engineer will find much of the information 
unfamiliar. The book is divided into 13 sections, 
of which seven are devoted to measurement 
techniques and are concerned with temperature, 
pressure, flow, liquid level, chemical composition, 
other processes, and indicating and recording 


instruments. Three more sections are devoted 
to control theory and practical controllers, 
another section contains reference data, and yet 
another is a glossary of terms used in instru- 
mentation. Each of these main sections is a 
collection of articles by different contributors, 
and on the whole the quality of the matter is 
very even. 

A section which will be more difficult to read 
by a practical man than any other, consists of 
90 pages devoted to the principles of automatic 
control. Full of compressed information, it 
includes linear and non-linear control theory. 
It is not a textbook and could not be used as 
such, a remark that applies to much of the book, 
but its value for reference purposes is high. 
Another useful and valuable section, which 
includes a large reference chart, is that devoted 
to instrumental techniques for chemical analysis. 
Some 104 techniques are described, each with a 
collection of very practical information on its 
uses, response times, accuracy and also main- 
tenance of the instruments. 

Like many engineering handbooks of this 
kind, the articles might have benefited by being 
written in a more critical vein, but nevertheless 
every enlightened management should provide 
this book for its instrument section. 
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SELF-MADE LUCK 


Investment in Innovation. By C. F. CarTER and 
B. R. WILLIAMS, on behalf of the Science and 
Industry Committee. Oxford University Press, 
Amen House, Warwick Square, London, E.C.4. 


(15s) 


Why do business men invest and, in particular, 
why do they invest in plant and machinery for 
the manufacture of new products or old products 
by new methods ? For many years economists 
have developed hypotheses to account for 
investment decisions; but business men are not 
to be found, like atoms in a gas, in numbers 
sufficient to overcome the uncertainty of their 
actions, and evidence of statistical orderliness in 
their behaviour is hard to come by. 

The authors of this book have not attempted to 
draw more than the most tentative conclusions 
from their studies of a large number of firms; 
but their analysis of the opportunities and 
uncertainties facing those who have to make 
decisions to buy plant or make something new, 
and of the variety of motives for deciding 
whether or not to do so, provide an eminently 
practical description of the variety of ways in 
which industrialists work. They emphasise that 
these decisions are personal acts which have to 
be made in the face of many uncertainties, even 
though those uncertainties may be reduced to 
some extent by rational study of the factors 
involved. Many of the uncertainties, however, 
are outside the scope of purely economic 
activity, involving political actions by govern- 
ments ranging from changes in the bank rate to 
war. 

The technically more progressive firms are less 
affected by uncertainty, while more conservative 
firms often seem defeated by it. This is because 
firms with research and development organ- 
isations and a large number of professionally 
qualified staff are generally those which are also 


progressive in the use of the tools of manage- 
ment: market research and analysis, cost 
estimation and the collection of up-to-date 
data about techniques and materials. Further, 
a research and development department exercises 
a pressure from within the firm for an active 
policy of investment in innovation; whereas 
firms without such departments tend to be more 
passive, only reacting to external conditions such 
as competition or loss of established markets. 

The maximisation of profit is not the only 
motive for decisions one way or the other: the 
power and prestige of managers may influence 
decisions to expand in large companies; while 
the fear of loss of control may have the reverse 
effect in a family business. There appear to be 
few general principles on the size of yield 
required from a new investment; which may be 
just as well since the authors report that in 
three-quarters of the cases studied the difference 
between actual and expected return was as 
much as 50 per cent. Availability of finance is 
not, except in new, small firms, a serious problem; 
but lack of suitable management to staff new 
projects plays a more serious part. This and 
the fact that there is too little research and 
development in British industry and what exists 
is badly organised are, in the authors’ opinion, 
the main causes of technical backwardness. 

Apart from its value to those concerned with 
policy, whether in industry or government, this 
book would be useful reading for young students 
of management. Its descriptions of the varieties 
of management behaviour could help them to 
understand the large number of factors that 
should be taken into account when making 
business decisions. At the same time they would 
learn something of both the advantages and the 
limitations of a more rational, scientific approach 
to the examination of those factors and to the 
making of predictions based on them. 


NEW BOOKS 


Uranium and Thorium. By L. GRAINGER. George 
Newnes Limited. Tower House. Southampton 
Street, London. W.C.2. (25s) 

(Correction of item published on page 613 of our 

issue of 7 November 1958.) 


The Longitudinal Permeability of some Hardwoods 
and Softwoods. By D. N. SMitH and ELEANOR LEE. 
Forest Products Research Special Report No. 13. 
Published for Department of Scientific and Indus- 
trial Research by Her Majesty’s Stationery Office, 
York House, Kingsway, London, W.C.2. (1s) 


Signal Generators, Attenuators, Voltmeters and 
Ammeters at Radio Frequencies. National Physical 
Laboratory Notes on Applied Science No. 19. 
Published for Department of Scientific and Indus- 
trial Research by Her Majesty’s Stationery Office, 
York House, Kingsway, London, W.C.2. (1s 6d) 


Optimum Design of a Multicell Box Subjected to a 
Given Bending Moment and Temperature Distri- 
bution. By D. J. JoHNs. CoA Note No. 82. 
The College of Aeronautics, Cranfield. 


The Influence of Frame Pitch and Stiffness on the 
Stress Distribution in Pressurized Cylinders. By 
D. S. HouGHton. CoA Note No. 79. The 
College of Aeronautics, Cranfield. 


Questions and Answers on Oxy-Acetylene Welding. 
By E. MoLLoy. George Newnes Limited, Tower 
House, Southampton Street, London, W.C.2. 
(12s 6d) 


Ecritures Binaires. By JULIEN MALENGREAU. Editions 
du Griffon, Place de la Gare, La Neuveville, 
Switzerland. 


English-Russian Russian-English Electronics Diction- 
ary. Department of the Army, Washington, D.C. 
McGraw-Hill Book Company Incorporated, 330 
West 42nd Street, New York 36, N.Y., USA 
($7-75); and McGraw-Hill Publishing Company 
Limited, 95 Farringdon Street, London, E.C.4. 
(62s). 

There are about 22,000 Russian terms into English 

and 25,000 terms from English into Russian in this 

United States Army-produced dictionary. An in- 

genious system of indexing reminiscent of fore-edge 

painting makes for easy reference but, one suspects, 
makes for unfair wear on the book. 


Electricity in Aircraft. By F. G. Spreapsury. 
Constable and Company Limited, 10-12 Orange 
Street, London, W.C.2. (40s) 

Electrical equipment prior to 1945 is mostly obsolete 

and this book therefore deals chiefly with material 

subsequent to that date. Chapters bear headings 
such as ‘* Systems of Generation ’’ separated into 

D.C. and A.C. and Rectified; Rotary Converters 

and Inverters, Storage Batteries, Switchgear, Motors, 

etc. Each Chapter has a short bibliography. The 
book is indexed. 


An Introduction to Fluid Dynamics. By F. J. BAYLEY. 
George Allen and Unwin Limited, Ruskin House, 
40 Museum Street, London, W.C.1, (28s) 

While chiefly concerned with fluids in motion, a 
separate chapter deals with fluids at rest. Degree, 
diploma and certificate courses in fluid mechanics are 
covered up to the point where the student begins to 
specialise in such subjects as machine design and 
hydro and aerodynamics. 


On the Shelf 
By Frank H. Smith 


The Austin Motor Company is producing a 
magazine called Payload for the benefit of users 
of their commercial vehicles. The editorial 
department is at Longbridge Works, GPO 
Box 41, Birmingham. 

National Bureau of Standards Miscellaneous 
Publication 224 is entitled ‘“* Hydraulic Research 
in the United States 1958 ’’ (edited by Helen K. 
Middleton, published by USGPO and therefore 
obtainable from HMSO at an equivalent of 
$1-25). This lists (annually, and I think 
I mentioned it last year) those laboratories 
contributing to the research, short reports on 
their projects, and indexes the subjects of their 
researches. There are, for instance, 15 entries 
under “ weirs,” 18 on “ wave action,” 27 under 
‘** run-off ’’ under which “* watersheds ”’ is again 
divided into 10 geographical locations. 

Consultants Bureau Inc., 227 West 17th Street, 
New York I1, N.Y., are, starting in January, 
1959, to undertake the translation of all non- 


English articles in the Czechoslovak Journal of 


Physics. Any curiosity on this will cost $50 
for six issues. 

Metals ending in NIUM are to the fore nowa- 
days (many of them sound like herbaceous bor- 
ders) and the United States Bureau of Mines 
have brought out a second volume of a biblio- 
graphy on zirconium. Information Circular 7830 
it is, and it comes from Publications-Distribution 
Section, Bureau of Mines, 4800 Forbes Street, 
Pittsburgh 13. 

A new journal is Lapis (Kenneth Mason, | Old 
Burlington Street, W.1) and it lists inventions 
and their inventors, patents available for manu- 
facture under licence and import/export agents. 
I think this conveys enough of the type of 
audience Mr. Mason is trying to reach at 
10 guineas a year, but subscription includes a 
right to contribute editorially. 

Unlikely though it may seem, I think personnel 
officers would do well to invest in the “* Hospitals 
Year Book ”’ (Institute of Hospital Administra- 
tors, 75 Portland Place, London, W.1I) at 
57s 6d. Plus postage 2s. 

If you want a demonstration of the New Ilford 
Axoflex 105 document reproduction process try 
Ilford Limited, 55-58 Saffron Hill, Farringdon 
Road, London, E.C.1. 

No. | of Volume | of the Bulletin of the 
British Conference on Automation and Computa- 
tion (September-October, 1958) has been pub- 
lished by the Institution of Mechanical Engineers. 
Twenty small pages cost 2s (unless you happen 
to belong to an organisation connected with 
BCAC, when it will cost one shilling) and for this 
florin you get a list of the officers, a message from 
the Chairman of the General Committee, three 
pages on the formation, three pages on the Inter- 
national Federation of Automatic Control, a list 
of BCAC members and seven pages of forth- 
coming meetings. There are so many bodies 
mixed up with the group that it is worth 2s to 
find out where you stand. 

The Institute of Fuel (18 Devonshire Street, 
Portland Place, W.1) have now published the 
proceedings of their one-day symposium last 
year on “ Flames and Industry.” Eight papers 
in all, but I am afraid I have no price. 

There have—to my amazement—been three 
conferences on précontrainte. And now—to 
your amazement—I will tell you (as though you 
did not already know) that this is French for 
prestressed concrete. What a thing it is to have 
the gift of tongues—and I charge no extra. The 
Proceedings of the Second Congress cost £5 and 
the third (held in Berlin 1958) £13 (two volumes), 
but those affiliated to the Fédération Inter- 
nationale de la Précontrainte pay only £10, and 
if you order during 1958—£8. So hurry before 
the close of the year. Oh—orders with remit- 
tance to Cement and Concrete Association, 52 
Grosvenor Gardens, London, S.W.1. 
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Metals and Materials 





COMPRESSIBILITY 
of METAL POWDERS 


Compressed metal powders are the starting point 
for many metallurgical products, some of which 
could not be made by any method other than 


powder techniques. Ask the metallurgist to 
make a metal which contains large quantities of 
a dispersed non-metallic phase such as oxide or 
carbide and he will resort to powder techniques; 
ask him to make a porous metal for an impreg- 
nated bearing and he may well joke that he 
could only make such a thing by normal methods 
on his “ off > days—when the gas content gets 
too high. For controlled porosity metal, for 
cermets, for difficult-to-melt and cast metals 
and alloys he would and should turn to com- 
pressed and sintered metals; hence the timeliness 
of a short but important British Standard 
method for determining their compressibility. 

The three clauses of the new publication 
specify: the die and set to be used (together with 
an illustration), the method of determining the 
weight of powder required, complete detail of 
the “* procedure’ and the manner of expressing 
the result obtained. 

Copies of this British Standard 3028 : 1958 
may be obtained from the British Standards 
Institution, 2 Park Street, London, W.1. (3s). 


engineering 


been made. 


FABRICATED 


Significant advances in the fabrication of beryllium for the nuclear 
industry have been made by the Tube Investments 
Technological Centre at Walsall, Staffordshire. Development work has 
been in progress at the Centre and its new beryllium laboratory for one 
year, and the results up to date include what is believed to be the 
longest small bore beryllium tube yet produced. The bore is 0-300 in, 
the wall thickness 0-040 in and the length between 2 and 3 ft. 
thin-walled beryllium tube, with a diameter of 0-7 in and wall thickness 
of 0-012 in has been fabricated in similar lengths, together with 8 to 
10 ft lengths of tube with wall thicknesses greater than 0-080 in and 
diameters greater than 0-500 in. 
Work is now in hand at TI to investigate the material 
properties caused by different methods of processing beryllium, with a 
view to establishing the best production process for tubes in this metal, 
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BERYLLIUM 


A very 


Beryllium rod and wire have also 


Examples of beryllium tubes. 


POLYETHYLENE STENCILS 


Lightweight unbreakable stencils which do not 
warp, buckle or degrade are now being produced 
by Heller and Sons (Engineers) Limited, 
51 Turnpike Lane, London, N.8, from sheet 
extruded from Rigidex polyethylene supplied by 
British Resin Products Limited. 

Cut from 0-020, 0-025 or 0-030in sheet, 
depending on the area of the stencil and the size 
of the lettering, the new stencils are essentially 
rigid, although they will readily flex to fit virtually 
any contour. They are extremely durable and 
are rot, rust, and corrosion-proof. Unlike 
metal stencils they have no sharp edges and the 
tie bars, the small areas left uncut to preserve 
the configuration of the letter or motif, are 
extremely strong and do not split or tear. The 
Rigidex stencils retain their flatness and never 
need to be straightened out, as do metal stencils. 
Few materials will adhere to polyethylene: the 
stencils are simple to clean, stencilling ink in 
solid or liquid form can be readily washed off, 
and paint can easily be wiped away. For 
circular stencils incorporating a multiplicity of 
letters, the translucency of Rigidex sheet is an 
extra advantage, because it enables letters to be 
aligned more easily. The stencils are sold under 
the trade name of ‘* Permet.” 


SMOKY RESEARCH 


At a time when the great cities are covered by 
fog of at least shade 2 on the Ringelmann chart, 
one wonders whether those firms who cannot 
conform to the requirements of the Clean Air 
Act 1956 install large tanks and wait for a 
favourably foggy day before discharging their 
fumes and smoke. One hopes not. Fuel 
Research, 1957, the Annual Report of the Fuel 
Research Station of East Greenwich contains 
details of work which has been performed into 
methods of measuring smoke density, and of 
methods of reducing the quantity and density 
of industrial and domestic ‘* wastes,” this 
surely being the correct term to be applied to 
the result of inefficient use of fuels. 

In this report it is stated that only two of the 
main items of research at present being carried 
out at Greenwich Research Station will be 
transferred to the more extensive premises of 
the new Warren Spring Laboratory at Stevenage; 
these are the programmes of work concerned 





with the measurement and abatement of air 
pollution, and with the synthesis of oil from 
carbon monoxide and hydrogen which are 
obtained from the gasification of coal. The 
reasons put forward in the Report of the 
Director of Fuel Research for embarking on this 
latter programme of work are rather interesting, 
as is the process itself: ‘* The dependence of 
road and air transport in this country on 
imported petroleum products and the rapidly 
growing dependence of the gas, chemical and 
many other industries on such products empha- 
size the national importance of developing an 
economic process for converting coal into liquid 
and gaseous fuels. A few years ago it was 
difficult to foresee the availability of coal for 
such a process, but with the rapidly developing 
use of nuclear energy it is now possible to 
envisage a future surplus of low-grade coal of 
the kind now consumed by power stations. 
Such coal could be converted into liquid fuels 





Flexible 


stencil is 
rust, and corrosion proof. 


rot, 


and town’s gas by a combination of gasification 
and Fischer-Tropsch synthesis.” The report 
continues, “* The main lines of work comprise 
the development of cheap but active and durable 
catalysts for the synthesis reaction and the 
solution of the chemical engineering problems 
peculiar to the liquid-phase technique.” 

To mention one of the other programmes, the 
Constitution of Coal—** The greater part of the 
germanium which is refined in this country is 
obtained from deposits in the flues of built-in 
producer-gas plants gasifying coke . .. This 
work has produced further evidence supporting 
the belief that germanium, and some other minor 
constituents of coal, are present in the flue gas 
largely as aerosols. The ash of the solid 
material in the flue gas contained between | and 
1-5 per cent of germanium, and up to 4 per cent 
was found in the ash of the finer fractions.” 

The report sees its way through several other 
topics concerned with fuels. Readers _ still 
moving in the dark are advised to obtain a copy 
from HMSO—the title again—Fuel Research 
1957, 
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NOTICES OF MEETINGS 


Association of Supervising Electrical Engineers 

—- Aid to Navigation,” by A. Vaux. South East 
London Branch. Eltham Green School, Queenscroft Road, 
Eltham, S.E.9. Wed., 10 Dec., 7.45 p.m. 


British Institution of Radio Engineers 
ad Electronics Films. London School of Hygiene and 
a Medicine, Keppel Street, W.C.1.  Fri., 12 Dec. 


6.30 
PaTLE UPON TYNE 
NEWCA a 28 Airfield Control and Ground Surveillance 
Radar,” by P. Walker. North Eastern Section. Neville 
Hall, Westgate Rood, Newcastle upon Tyne. Wed., 10 Dec., 
6 p.m. g ss 
Chemical Engineering Group 
LONDON we 
‘Some Aspects of Radiation Induced Chemical Processes, 
by Dr. R. Roberts. Tues., 9 Dec., 6 p.m. 


Chemical Society 
NDON 
ooo Lecture on ‘The Triplet State in Chemistry,” by 
Professor G. Porter. Thurs., 11 Dec., 7.30 p.m. 
ABERDEEN , ' : ; 
* Silicones: An Introduction to Their Chemistry and Appli- 
cations,” by Dr. G. G. Freeman. Aberdeen Branch. Marischal 
College, Aberdeen. Fri., 12 Dec., 7.45 p.m. 
NOTTINGHAM 
“Chemistry of the Tannins,” by Professor R. D. Haworth. 
Nottingham and Leicester Branch. Chemistry Department, 
The University, Nottingham. Tues., 9 Dec., 5 p.m. 


Combustion Engineering Association 
GLASGOW 
“Carrying Out a Heat Balance in a Plant,” by H. H. 
Grattidge, at 10.30 a.m.; and ‘* Planned Maintenance,” by 
T. W. Fishlock, at 2.30 p.m. Central Hotel, Glasgow, C.1. 
Wed., 10 Dec. i a 
Engineers’ Guild 
LONDON 
Annual General Meeting. Grosvenor Hotel, Victoria, S.W.1. 
Wed., 10 Dec., 5.45 p.m. 


Illuminating Engineering Society 
LONDON 
Discussion on Interim Report on ‘ Lighting Design Data.” 
Federation of British Industries, 21 Tothill Street, S.W.1. 
Tues., 9 Dec., 6 p.m. 
LEE DS 
* Lighting << for Linear Fittings from Polar 
Curves,”” by Holmes. Leeds Centre. British Lighting 
Council, 24 ie Street, Leeds 1. Mon., 8 Dec., 6.15 p.m. 
SHEFFIELD 
“ Display Lighting,” by J. Stewart. Sheffield Centre. Grand 
Hotel, Sheffield. Mon., 8 Dec., 6.30 p.m. 


Incorporated Plant Engineers 
BRISTOL 
Discussion on ‘Contractors’ Plant.” Western Branch. 
Grand an Broad Street, Bristol. Wed., 10 Dec., 7.15 p.m. 
DUNDE 
nen on ‘ Railway Maintenance Problems.’”’ Dundee 
Branch. Taypark Hotel, West Ferry, Dundee. Wed., 
10 Dec., 7.30 p.m. 
GLASGOW 
“Can Formal Management Be Benefit the Work 
of the Plant Engineer?” by F. R. Curry. Glasgow Branch. 
Scottish Building Centre, 425 Sauchiehall Street, Glasgow. 
Thurs., 11 Dec., 7.15 p.m. 
NEWCASTLE UPON TYNE 
* Atmospheric Pollution,’ by B. Richardson. North East 
Branch. Roadway House, Oxford Street, Newcastle upon 
Tyne. Thurs., 11 Dec., 7 p.m. 


Institute of Marine Engineers 





LONDON 
“ Welding in Marine Engineering,” 
9 Dec., 5.30 p.m.* 

BIRMINGHAM 
“Some Aspects of Torsional Vibration,”’ by E. K. Nestorides. 
West Midlands Section. Birmingham Exchange and Engineer- 
—— C entre, Stephenson Place, Birmingham. Thurs., 11 Dec., 

p.m 

GLasGow 
“Considerations Influencing Ship Nuclear Installations,” by 
R. Y. Bell. Scottish Section. 39 Elmbank Crescent, Glasgow, 
C.2. Wed., 10 Dec., 7.30 p.m. 


Institute of Metals 


by J. A. Dorrat. Tues., 


BIRMINGHAM 
“Trends in American Metallurgy,” by Dr. W. O. Alexander. 
Birmingham Local Section. Birmingham College of Tech- 
nology, Gosta Green, Birmingham. Thurs., 11 Dec., 6.30 p.m. 


. pastitate of Road Transport Engineers 
CA DIF 
ty a" Costing Relating to the Operation and Main- 
tenance of a Fleet of Vehicles,” by W. J. Edbrooke. South 
Wales —— South Wales Institute of Engineers, Park 
Place, Cardiff. Fri., 12 Dec., 7 p.m. 
GL ASGOW 
‘The ‘N’ Type Injection Pump and Hydraulic Governor,” 
by J. Bracken. Scottish Centre. 39 Elmbank Crescent, 
Glasgow, C.2._Mon., 8 Dec., 7.30 p.m. 
SOUT HAMPTON 
* Use of Plastics in Road Transport,” by C. Welch. Southern 
oye Polygon Hotel, Southampton. Wed., 10 Dec., 
p.m. 


a of British Agricultural Engineers 
CIRENCESTE 
Discussion — Hydraulics in Agriculture.” Western Centre. 
oe Agricultural College, Cirencester. Mon., 15 Dec., 
p 


institution of Chemical Engineers 
BIRMINGHA 
* Chemical — as Applied to the Manufacture of 
Antibiotics,” by J. Stuart. Midlands Branch. Birmingham 
College of Technology, Birmingham. Wed., 10 Dec., 6.30 p.m 


Institution of Civil Engineers 
LONDON 
“ Use of Radioactive Isotopes for the Investigation of Sewage 
a by S. G. Burgess and A. F. Green. Tues., 9 Dec., 
p.m 
PRESTON 
“Recent Developments in Soil Mechanics as Applied to 
Road Construction,’ by S. Raymond. North Western 
Association, County Hall, Preston. Wed., 10 Dec., 6.15 p.m. 





Institution of Electrical Engineers and 
Institution of Mechanical Engineers 
LONDON 
** The Deltic Locomotive,” by C. M. Cock. Joint Meeting 
Institution of Electrical Engineers, Savoy Place, W.C.2 
Thurs., 1! Dec., 5.30 p.m.* 


Institution of Electrical Engineers 
LONDON 
Discussion on ‘‘ What Price for Amenities?’ opened by 
J. E. Shepherd. Mon., 8 Dec., 5.30 p.m.* 
* Bridging the Atlantic,” by A. H. Mumford. Radio and 
Telecommunication Section. Wed., 10 Dec., 5.30 p.m. 
Discussion on ** The Teaching of Mathematics to Engineers,” 
opened by M. Bridger. Education Discussion Circle. Fri., 
12 Dec., 6 p.m.* 
** Application of Electronics to Jet Engine Control,” by 
H. E. Coles. London Graduate and Student Section. Tues., 
9 Dec., 6.30 p.m.* 
BELFAST 
* Earthing of Low and Medium-Voltage Distribution Systems 
and Equipment,” by F. Mather. Northern Ireland Centre. 
Civil Engineering Department, Queen’s University, Belfast. 
Tues., 9 Dec., 6.30 p.m. 
BRISTOL 
** Operational Experience at Calder Hall,” by K. L. Stretch. 
Western Centre. University Engineering Laboratories, 
University Walk, Bristol. Mon., 8 Dec., 6 p.m.* 
GLASGOW 
““Large Solid-Rotor Asynchronous Generators,” by P. 
Richardson. South West Scotland Sub-centre. 39 Elmbank 
Crescent, Glasgow, C.2. Tues., 9 Dec., 7 p.m. 
LEEDS 
**Modern Reheat Practice in Steam Power Stations,” by 
F. H. S. Brown and J. W. H. Dore. North Midland Centre. 
The University, Leeds. Thurs., 11 Dec., 6.30 p.m. 
LIVERPOOL 
** Investigations of Power-Follow Current Phenomena Using 
a Synthetic Power Source,”’ by Dr. L. L. Alston and Professor 
F. M. Bruce; and ‘Impulse Initiation of Arc Discharges,” 
by Dr. L. L. Alston. Mersey and North Wales Centre. 
Royal Institution, Colquitt Street, Liverpool. Mon., 8 Dec., 
6.30 p.m. 


Institution of Rugimvering Designers 
NEWC ASTLE UPON TY 
* Hydraulic tt li 4 D. C. Jeffrey. North East 
Branch. Northern Architectural Association’s hall, 6 Higham 
Place, Newcastle upon Tyne |. Mon., 8 Dec., 7.15 p.m. 


Institution of Heating and Ventilating Engineers 
MANCHESTER 

** Practical Experiences of Off-Peak Heating by Electricity,” 

by L. W. Bower. Manchester Branch. Engineers’ Club, 

Albert Square, Manchester. Fri., 12 Dec., 6.30 p.m. 


Institution of Locomotive Engineers 
LONDON 
** Maintenance and Overhaul of Electric Locomotives and 
Multiple-Unit Sets of the Manchester-Sheffield-Wath Elec- 
trification,” by J. S. Scott and J. K. Lord. Institution of 
Mechanical Engineers, | Birdcage Walk, St. James’s Park, 
5.W.1. Wed., 10 Dec., 5.30 p.m.* 


Institution of Mechanical Engineers 


ONDON 
** Valve Gear Design,”’ by C. A. Beard; ** Torsional Vibration,” 
by D. F. Braund; and “ Balancing of High-Speed Four 
Stroke Cycle Engines,” by R. Clink. Automobile Division. 
Tues., 9 Dec., sf p.m. 
Discussion on The Engineer in Production; His Training 
and Utilisation.’’ Industrial Administration and Engineering 
Production Group. Thurs., 11 Dec., 6 p.m.* 
Discussion on Boiler and Component Troubles.” Steam 
Group. Fri., 12 Dec., 6 p.m.* 
C ARDIFF 
** Mechanical ———s of Railway Wagons in Works 
Sidings,” by G Grossmith. South Wales Branch. South 
Wales — ye Engineers, Park Place, Cardiff. Tues., 
9 Dec., 
NEWC ASTLE ‘UPON TYNE 
* Thermodynamic Study of the Number and Positioning of 
the Feed Pumps in the Feed Train of a Regenerative Steam 
Cycle,” by ‘ Haywood. North Eastern Branch. 
Stephenson Building, Claremont Road, Newcastle upon 
Tyne. Thurs., 11 Dec., 6.15 p.m. 


The address and telephone number of the headquarters of each institution are given below. 
in the headquarters town are held there unless otherwise stated. 


Institution of Production Engineers 

LONDON 

Sir Alfred Herbert Paper ‘“‘ The European Common Market: 

Its Origins and Implications,” by Sir Cecil Weir. Royal 

Institution, Albemarle Street, W.1. Thurs., 11 Dec., 6.30 p.m.* 
SHEFFIELD 

*Argon Arc Welding of Corrosion and Heat-Resisting 

Steels,”” by Dr. J. A. McWilliam. Sheffield Section. Grand 

Hotel, Sheffield. Mon., 8 Dec., 7.15 p.m. 

Institution of Public Health Engineers 

LONDON 

** Universities and Public Health Engineering,” by P. Sutcliffe. 

Caxton Hall, off Victoria Street, S.W.1. Thurs., 11 Dec. 


6 p.m. 
Institution of the Rubber Industry 
LONDON 
“Compounding and Vulcanisation of Silicone Rubber,” by 
J. Ames; and “* Practical Safety in the Rubber Industry,” 
by C. G. Lynch. London Section. 26 Portland Place, W.1. 
Tues., 9 Dec., 5.30 p.m. 
Institution of Structural Engineers 
LONDON 
*“* Design and Construction of Pelham Bridge, Lincoln,”’ by 
S. M. Reisser, D. Bolton and K. M. Wright. Thurs., 11 Dec., 
6 p.m.* 
Iron and Steel Institute 
LONDON 
Hatfield Memorial Lecture on * 
Ferrite Crystal,’ by Dr. N. P. Allen. 
Street, S.W.1. Tues., 9 Dec., 6 p.m.* 


Junior Institution of Engineers 


Mechanical Properties of the 
10 Upper Belgrave 


LONDON 
Presidential Address on “Inspiration and Integration,” by 
William M. Larke. Fri., 12 Dec., 7.30 p.m.* 
Liverpool Engineering Society 
LIVERPOOL 
** Developments at Garston Gasworks,” 
Wed., 10 Dec., 6 p.m. 
Liverpool Metallurgical Society 
LIVERPOOL 
‘** Metallurgical Applications of High Resolution Electron 
Microscopy,” by Dr. Nutting. 146 Brownlow Hill, 
Liverpool 3. Thurs., 11 Dec., 7 p.m. 


Manchester Association of Engineers 
MANCHESTER 
** Application of Hydraulics in Industry,” by J. R. Fawcett 
Engineers’ Club, Manchester. Tues., 9 Dec., 6.45 p.m. 


North East Coast Institution of Engineers and 
Shipbuilders 
NEWCASTLE UPON TYNE 
**Economics of Ship Time,” by R. M. Thwaites. Neville 
Hall, Westgate Road, Newcastle upon Tyne. Fri., 12 Dec., 
6.15 p.m.* 


by W. S. Hubbard. 


Royal Institution 
LONDON 
** Fusion of Heavy Hydrogen,” by Dr. T. E. 
12 Dec., 9 p.m. 
Royal Society of Arts 


Allibone. Fri., 


LONDON 
**Future of the Aeroplane,” by Eric Mensforth. Mon., 
8 Dec., 6 p.m. 
‘Large Scale Organisation and Change: A Study in Oil 
Marketing,” by C. T. Brunner. Wed., 10 Dec., 2.30 p.m. 
Scientific Film Association 
LONDON 
Discussion on “ Presenting Science and Technology to the 
Layman: The Contribution of the Film.” Mullard House, 
Torrington Place, W.C.1. Tues., 9 Dec., 8 p.m. 
Sheffield Metallurgical Association 
SHEFFIELD 
** On Getting to Know Ceramic Technology,” 
Astbury. BISRA Laboratories, Hoyle Street, 
Tues., 9 Dec., 7 p.m. 


Society of Instrument Technology 


by Dr. N. F. A. 
Sheffield. 


LONDON 
** An Experimental Approach to Some Control Problems of 
Multi-Stand Rolling Mills,” by H. Gill. Control Section 
Manson House, Portland Place, W.1. Wed., 10 Dec., 6 p.m.* 
South Wales Institute of Engineers 
CARDIFF 
‘Strata Bolting in the South Wales Coalfield,’ by Gour 
C. Sen. Thurs., 11 Dec., 6 p.m. 


Meetings 
Particulars for this feature should 


reach the Editor not later than three weeks before the date of the meeting. 
* An asterisk is placed where it is understood that refreshments are available prior to the time stated. 


Association of gra Electrical Engineers, 23 Bloomsbury 
Square, London, W.C. (LANgham 5927.) 
British Institution of Radio Engineers, 9 Bedford Square, 
London, W.C.1. (MUSeum 1901.) 
Chemical Engineering Group, 16 Belgrave Square, London, 
5.W.1. (BELgravia 3647.) 
Chemical Society, Burlington House, Piccadilly, London, W.1. 
(REGent 0675.) 
Combustion Engineering Association, 6 Duke Street, St. James’s, 
London, S.W.1. (WHItehall 3536.) 
Engineers’ Guild, 78 Buckingham Gate, London, S.W.1. (ABBey 
7315.) 
Illuminating Engineering Society, 32 Victoria Street, London, 
S.W.1. (ABBey 5215.) 
Incorporated Plant Engineers, 
S.W.1. (SLOane 0469.) 
Institute of Marine Engineers, Memorial Building 76 Mark Lane, 
London, E.C.3. (ROYal 8493.) 

Institute of Metals, 17 Belgrave Square, London, S.W 1. 
(BELgravia 3291.) 

Institute of Road Transport Engineers, 69 Victoria Street, 
London, S.W.1!. (ABBey 6248.) 

Institution of British Agricultural Engineers, 6 Buckingham 
Gate, London, S.W.1. (TATe Gallery 8589.) 

Institution of Chemical Engineers, 16 Belgrave Square, London, 

(BELgravia 3647.) 

Institution of Civil Engineers, Great George Street, London, 
S.W. (WHltehall 4577.) 

Institution of Electrical Engineers, Savoy Place, Victoria Embank- 
ment, London, W.C.2. (TEMple Bar 7676.) 

Institution of Engineering Designers, 38 Portland Place, London, 
W.1. (LANgham 8847.) 

Institution of Heating and Ventilating —_— 49 Cadogan 
Square, London, S.W.1. (SLOane 3158. 

Institution of Locomotive Engineers, 28 Giceaih Street, London, 
S.W.1. (ABBey 6672.) 


2 Grosvenor Gardens, London, 


Institution of Mechanical Engineers, | Birdcage Walk, St. James’s 
Park, London, S.W.1. (WHItehall 7476.) 

Institution of Production Engineers, 10 Chesterfield Street, 
London, W.!. (GROsvenor 5254.) 

Institution of Public Health Engineers, 118 Victoria Street, 
London, S.W.1. (VICtoria 3017.) 

Institution of the Rubber Industry, 4 Kensington Palace Gardens , 
London, W.8. (BAYswater 9101.) 

Institution of Structural Engineers, 11 Upper Belgrave Street, 
London, S.W.1. (SLOane 7128.) 

Iron and Steel Institute, 4 Grosvenor Gardens, London, S.W.1. 
(SLOane 0061.) 

Junior Institution of Engineers, Pepys House, 14 Rochester Row, 
London, S.W.1. (ViCtoria 0786.) 

Liverpool Engine ering Society, 9 The Temple, 24 Dale Street, 
Liverpool 2. ( Central 3717.) 

yo Metallurgical Society, Greenhithe, Grosvenor Road 

. Helens, Lancs. (St. Helens 5879.) 

wienaiaaien Association of Engineers, 18 Booth Street, Man- 
chester 2. (Central 1717.) 
North East Coast Institution of Engineers and Shipbuilders, 
Bolbec Hall, Newcastle upon Tyne |. (Newcastle 20289.) 
Royal — 21 Albemarle Street, London, W.1l. (HYDe 
Park 066% 

Royal Pre ne of Arts, John Adam Street, Adelphi, London, 
W.C.2. (TRAfalgar 2366.) 

Scientific Film Association, 3 Belgrave Square, London, S.W.1. 
(BELgravia 6188.) 

Sheffield Metallurgical Association, 64 Crescent Road, Sheffield 7. 
(Sheffield 52865.) 

Society of Instrument Technology, 20 Queen Anne Street, 
London, W.1!. (LANgham 4251.) 

South Wales Institute of Engineers, Park Place, Cardiff. (Cardiff 
23296. 
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THE NILE and THE INDUS 


Rival Territorial Claims 
to Water Benefits 


Disputes have arisen between neighbouring 
States over rights to river waters which have 
flowed uninterruptedly from time immemorial, 
but which originate within the sole jurisdiction 
of one of them. Fundamentally, these circum- 
stances have been the source of difficulty in both 
Egypt and Pakistan, and, although the basic 
principles of international law are the same in 
each case, different factors have emerged to 
affect the two issues. It is evident that strict 
adherence to the interpretation of rights arising 
out of the unrestricted use of such waters for 
many years may, in certain circumstances, lead 
to hardship at the present time, particularly 
when it is apparent, in one State or the other, 
that economic development there is desirable, 
although its implementation would affect other 
riparian owners drawing water from the same 
river system. 


The Nile traverses some 4,000 miles before 
discharging into the Mediterranean and in its 
course irrigates millions of acres in areas where 
there is a negligible rainfall, and the river is the 
sole means of preventing the encroachment of 
the desert and of sustaining a population of over 
20 million people in Egypt alone. From a 
headrace in the Belgian Congo, the White Nile 
crosses Tanganyika, Uganda and the Sudan, 
joining the Blue Nile, which derives from 
Ethiopia, at Khartoum. Three tributaries flow 
into the Nile in the Sudan, namely, the Sobat, 
Blue Nile and Atbara, contributing over 80 per 
cent of the waters reaching the Egyptian borders. 
The Blue Nile itself supplies 70 per cent of the 
flood waters which occur each year during the 
period from July to October, and largely accounts 
to-day for the “‘ successful ”’ operation of the basin 
irrigation system in operation in Egypt. 

Although it is an accepted principle of inter- 
national law that the flow of multi-national rivers 
does not lie within the arbitrary jurisdiction 
of a single riparian State, yet to avoid misunder- 
standings, numerous agreements’ have been 
negotiated between interested parties to regulate 
the use of waters for irrigation and hydro- 
electric power development, and to provide 
assurances against interruptions in supplies. 

In fact, in an exchange of notes between the 
United Kingdom Government and that of Egypt,? 
covering irrigation in Egypt and the Sudan 
through the waters of the Nile, it was provided 
that ‘‘ Save with the previous agreement of the 
Egyptian Government, no irrigation or power 
works or measures are to be constructed or taken 
on the River Nile and its branches, or on the 
lakes from which it flows, so far as all these are 
in the Sudan or in countries under British 
administration,® which would, in such a manner 
as to entail any prejudice to the interests of 
Egypt, either reduce the quantity of water arising 
in Egypt, or modify the date of its arrival or lower 
its level.” 

The reply of the British High Commissioner 
is significant and is remarkable for the breadth 
of undertakings involved. It stated: ‘ His 
Majesty’s Government in the United Kingdom 
have already acknowledged the natural and 
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historic rights of Egypt in the waters of the Nile 

. and regard the safeguarding of these rights 
as a fundamental principle of British Policy . . . 
and convey ... the most positive assurances that 
this principle and the detailed provisions of this 
agreement will be observed at all times and under 
any conditions that may arise.” 

The chief difficulty that has been experienced 
has been in accommodating the projects of both 
Egypt and the Sudan, and for Egypt to insist 
on the inviolacy of her ‘‘ natural and historic 
rights ” to such an extent that development in 
the Sudan is unduly retarded is to reject the 
notion of equitable apportionment of river 
waters as a compromise between the just demands 
of all riparian owners. In fact, Egypt has 
expressly recognised that the ‘“‘ Sudan requires a 
quantity of Nile water greater than that which has 
so far been utilised by the Sudan,” but, neverthe- 
less, she has insisted that the rate of extraction 


The Nile 


from the Blue Nile should not infringe her historic 
rights in the waters of that important tributary. 

It will be recollected that the greater part of 
the cultivable areas of the Sudan either enjoy 
adequate rainfall or are topographically unsuit- 
able for canal irrigation. One area, however, 
has been developed with much success, following 
the completion of the Sennar Dam in 1925, 
and now accounts for an important part of the 
community’s annual crop of cotton. This area 
is the tract of land sandwiched between the 
Blue and White Niles, extending from Khartoum 
to the Sennar-Kosti Railway in the south, cover- 
ing some 900,000 acres of ground, and served 
by the Gezira Canal system. The Sudanese 
authorities have been anxious to extend the 
area under cultivation in order to sustain its 
rapidly growing population and, following the 
completion of the initial phase of the Managil 
Canal extension on 1 July, 1958, drew off 
additional waters from the Blue Nile, which 
action Egypt considers amounts to an infraction 
of the 1929 Agreement. The contention of the 
Sudanese Government is that they are not 
bound by that agreement, it not having been 
countersigned by the Governor-General for the 
Anglo-Egyptian Condominium, or, alternatively, 
that events have altered to such an extent that 
reliance on the letter of the earlier understanding 
would now frustrate important developments 
in the Gezira district. Further, that Sudanese 
interests should not be prejudiced by the unecono- 
mical use of water by Egyptian cultivators. 

The Nile Commission were fully alive to the 
fact that the questions discussed before them 
would need revision in the light of subsequent 
developments, and foresaw the impracticability 
of postponing indefinitely all progress in the 
Sudan. Accordingly, they decided to steer a 
middle course and, while not precluding develop- 
ment in the Gezira, chose to limit the extent and 
rate of growth of that development. The 
commissioners therefore decided (in 1925) to 


accept the following principle: “ possibly to 
reserve to Egypt the natural flow of the river 
during the low season, subject to pumping rights 
[vested in the Sudan]. The available supplies 
during the rest of the year would be examined 
with a view to seeing how much might reasonably 
be used in the Sudan, taking into account the 
requirements of corresponding development in 
Egypt.” They also decided, inter alia, that the 
natural flow of the river should be reserved 
each year for the benefit of Egypt from 
19 January to 15 July (at Sennar), subject to 
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pumping rights; that the Gezira Canal should 
begin to draw on the natural flow of the river 
on 16 July, the canal being gradually Taised to 
full level by 31 July; and that the drawing rights 
of the Gezira Canal between 1 August and 
31 December should be formulated according 
to volume. rat a) . 

The basin system of irrigation traditional in 
Egypt depends upon the utilisation of flood 
waters to inundate a large number of artificial 
formations and is so operated that, should the 
flow prove excessive in any one year, consider- 
able damage is sustained by field installations. 
The course of development over the years has 
resulted in a number of dams being built over 
the White Nile and the Nile itself, namely, at 
Aswan and Jebel Aulia, designed to moderate 
the annual flow; and, to provide storage over 
a much longer period, a barrage was constructed 
in 1954 at the Owen Falls, at the outlet of Lake 
Victoria, in Uganda. The system of irrigation in 
Egypt is manifestly unsatisfactory and, apart 
from restricting the area under cultivation, it 
results in a vast wastage of flood waters, which 
over a given period are allowed to run out into 
the Mediterranean. 

Furthermore, the system is scarcely operable 
when the supply of water is low, and to suggest 
that no appreciable rise in the rate of extraction 
should be allowed by the Sudan is to preclude 
further development by the upper riparian 
owners at the price of maintaining inadequate 
irrigation methods in Egypt. For instance, the 
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million tons of water per annum) of the flow, 
retaining only about 8 per cent (4,000 million 
tons) for its own development and future projects. 
Admittedly, development in the two countries 
should to some extent be phased, but it would 
seem that, whereas opportunities have been 
seized by the Sudan, Egypt has been somewhat 
dilatory during the past 30 years in overhauling 
her traditional methods—doubtless relying upon 
her historic rights of extraction against the 
claims of the upper river users. 

A Jonglei Canal scheme, for developing the 
White Nile, and the High Aswan Dam project 
have both been proposed. Whereas the former 
would benefit the Sudan considerably, the latter 
would be undertaken entirely for the advantage 
of Egypt and would involve the uninterrupted 
flow of a substantial volume of water, part of 
which could be utilised by the Sudan. It is 
possible, of course, that the Aswan structure 


















would retain the greater part of the flood waters 
which are at present allowed to escape into the 
Mediterranean, and the two schemes are perhaps 
complementary. Aswan has been approved by 
the Egyptian authorities, but, largely owing to 
the inability of their economy to finance the 
project and to qualify as yet for a loan from the 
World Bank, the work has remained unper- 
formed. 

The Sudan Government has favoured the 
construction of a barrage at Roseires, on the 
Blue Nile near the Ethiopian border, at a cost 
of £21 million. That sum would be expandable 
to £49 million if the extension of the Gezira 
cotton cultivation scheme by a further 800,000 
acres was included. 

Egypt would do well to consider development 
in all countries, including the Sudan, Tanganyika, 
Kenya and Uganda, as part of a concerted 
plan for the betterment of the many races 
involved, and should endeavour to practice, in 
her own community, that type of ** co-operation ” 
suggested by her administrators as being worthy 
for the acceptance of other nations in the 
formulation of a plan to “share” the oil 
revenues of the Middle East for the benefit of 
all the participants. 


The Indus basin creates an economic problem 
for Pakistan and India which centres on six 
rivers, three being the western trio, the Indus, 
the Jhelum and the Chenab, which the World 
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Bank, in an attempted mediation, proposes allo- 
cating to Pakistan; the other three being the 
eastern trio, the Sutlej, the Beas and the Ravi, 
which may be assigned to meet the requirements 
of India. Under the present canal system, irriga- 
tion in Pakistan depends upon the flow of all 
six rivers, which originate in India and Kashmir. 
In 1948, India interrupted the flow of the eastern 
three, causing distress to several million Paki- 
stanis, in an attempt to serve development works 
in areas adjacent to the border. The World 
Bank hopes that an accommodation will be 
reached under which the existing network of 
Pakistani canals will be fed by the three western 
rivers, leaving India to carry out her own 
developments by utilising the supplies provided 
by the eastern three. 

It is anticipated that the cost of the works 
involved would reach some $750 million, 
about $500 million of which would fall for 
payment by India as compensation for depriving 








Pakistan, as the lower riparian owner, of her 
water rights. Foreign exchange is a subject of 
acute embarrassment to the Indian economy at 
the present moment, and, even assuming that 
a settlement of the problem could be reached, 
it is unlikely that the work could be completed 
without substantial aid from the World Bank 
and the determination of a standstill arrangement 
for many years, pending the completion of 
necessary modifications. During this period, 
estimated to extend over between seven and twelve 
years, development on the Indian side of the 
frontier would necessarily have to be retarded. 
At the same time, the population in both India 
and Pakistan has grown appreciably in recent 
years and it seems that all the waters available 
from these six rivers will be required, if sufficient 
food is to be produced for the local peoples. 
Partition endowed Pakistan with the major 
part of the irrigated lands in the Punjab and the 
Sind. In this context, India was a poor benefici- 
ary, but she remains in control of headworks 
upon which the irrigation system in Pakistan 
depends. Yet the free flow of water into Pakis- 
tan is essential to supply the existing network 
of canals, to expand areas suitable for cultivation, 
to improve the relatively poor yield per acre of 
existing fields, and—of particular importance— 
to reduce the accumulation of salt which is 
destroying much of the domestic soil. On the 
other hand, out of 22 million acres now irrigated 
in the Indus basin, India retains only about 
5 millions with which to sustain a population of 
20 millions in the area, compared with the 
17 million acres remaining to Pakistan to meet 
the requirements of a population of about 
22 millions. On the Indian side, as there are 
some 25 million acres considered fit for culti- 
vation which could possibly contribute crops to 
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relieve the shortage of food, India is reminded, 
somewhat precipitously, to press ahead with im- 
mediate development. It would seem that co- 
ordinated action by both countries would provide 
the quickest way of meeting the requirements of 
the 34 million people involved, without unduly 
upsetting contemporary arrangements, and of 
making the most economic use of the waters 
available regardless of political boundaries. 


Instead of contesting the issue on grounds of 
essential growth and development, India has 
chosen to take refuge in a series of legal and 
polemical arguments which are quite untenable. 
For example, she submits that as the owner of 
the headworks and upper reaches of the rivers 
she is at liberty to dispose of the waters as she 
pleases, and suggests that partition imposed no 
obligations on her as the Dominion (now the 
Republic) of India. The establishment of two 
separate States out of a single international 
entity with the concurrence of both territories, 
whether the one or the other maintains continuity 
in succession to what was British India or not, 
gives rise to an equitable right in the lower 
riparian owners to receive an undiminished 
volume of water, such as was formerly the case, 
and does not vest in the successor in title a right 
to shut off supplies for diversion to other pur- 
poses. Quite obviously, if the waters flowed 
through both areas prior to partition and, if 
following a scheme laid down by British India, 
development was undertaken, and became 
mutually acceptable and established, it is not 
open to either party, following partition, either 
to repudiate the arrangement or to assert com- 
plete jurisdiction over the disputed waters. 
Technically, a servitude remains imposed on 
India for the benefit of the lower riparian owners, 
and India is obliged, subject to the completion 
of negotiations to alter the rights of the parties 
affected, to continue to supply Pakistan with her 
water requirements. 

There arises, however, a moral and economic 
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argument that, in view of future developments in 
both territories, a more equitable apportionment 
of the waters should be reached, but such an 
arrangement can only be brought about by a 
closer recognition of the position by both parties, 
and a serious and genuine attempt to resolve 
their many differences. It would seem, however, 
that the Indian Independence (International 
Arrangements) Order of 1947 and the stand 
taken by both Attorney-Generals before the 
tribunal established to settle disputes between 
the two countries—when India for her part made 
no attempt to raise the water issue prior to the 
winding-up of the tribunal—should suffice to 
indicate, from a judicial aspect, that India is 
bridled with a continuing obligation to Pakistan, 
which is at once inescapable and incapable of 
unilateral termination. 

India apparently relies on an agreement 
negotiated between the two countries on 4 May, 
1948, following an attempt by the former to 
obstruct the flow of water entering Pakistan. 
Pakistan, anxious to re-establish the flow, in 
order to mitigate immediate hardship, simply 
negotiated an ‘‘ agreement to agree,” which 
cannot be construed as a concluded arrangement 
between the parties. In any event, the “ agree- 
ment ”’ only related to the two canals specifically 
referred to, the Central Bari Doab and Dipalpur 
—and did not purport to cover the flow of waters 
from the eastern rivers as a whole. 

It is significant that under the present assembly 
of engineering works only about a quarter of 
the waters of the Indus basin are utilised, the 
remainder flowing out to sea unused. It is hoped, 
by a fresh series of constructions and link canals 
to be built during a term of years, that much of 
this surplus water will be retained and used for 
irrigation by each of the two countries concerned. 

In this instance, as in the case of the Nile, the 
Indus basin should properly be treated as an 
indivisible whole and a programme of develop- 
ment planned accordingly. Whereas Egypt was 
enjoined earlier in this article to make an attempt 
to appreciate the legitimate demands of the 
upper riparian users, here it is for India, while 
endeavouring to accomplish a programme of 
development, so to phase her programme as to 
accommodate the just demands of Pakistan, 
and thereby to refrain by immediate and intem- 
perate action from attempting to rectify one 
problem by exacerbating another. 

In another part of the world a dispute has arisen 
over the sharing of the waters of the Columbia 
River which rises in the Canadian Province of 
British Columbia and flows through the United 
States before discharging into the Pacific. 
Although there exists a serious cleavage of 
opinion between the negotiators, their strong 
desire to reach an accommodation—an attitude 
traditional to problems affecting both States— 
typifies a maturity in nationhood which is, 
unfortunately, lacking in the east. 


REFERENCES 


1 For example, the agreement between France and 
Spain for regulating the use of the waters of the 
Lake Lands on the French side of the Pyrenees, in 
1958. 

* Note by the Egyptian Prime Minister to the 
British High Commissioner for Egypt, 7 Feb. °29, 
par. 4 (ii). 

5 Presumably, Tanganyika, Uganda and Kenya. 
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RADIO FOR THE ENTHUSIAST 


Of the many exhibitions held throughout Great 
Britain annually, the Radio Hobbies Exhibition 
is surely the only one which includes a large pro- 
portion of highly technical apparatus of great 
public appeal. Such is an impression formed 
after a visit last week to the Royal Horticultural 
Old Hall in London. 

Throughout the world there are over a quarter 
of a million amateurs who hold transmitting 
licences. In addition many enthusiasts are 
equipped for short-wave reception only. The 
Radio Society of Great Britain, who sponsor this 
show, have over 9,000 members and this was an 
opportunity for a great many of them to talk 
about the complexities of radio, television and 
electronics with the staff of 40 equally enthusiastic 
exhibitors. 

Oddly enough the exhibition was held in the 
same hall as the first All British Wireless Exhibi- 
tion in 1922, when the prospect of a wireless set 
in every home seemed to be a quite impossible 
achievement. Much of the progress since then 
has been the result of amateur study and experi- 
ment. Amateurs were the first to discover that 
short-waves can be effectively used to transmit 
and receive over long distances, thus making 
possible the first radio links with Australia. 

The novelty of this year’s show was the first 
public showing of modern colour television on a 
Bush experimental set. This not only received 
BBC experimental colour pictures but also 
amateur transmissions, with a conventional set 
by the side of it to give a comparison with 
normal black and white results. 

The British Amateur Television Club showed 
several operational items including cameras, 
transistorised units, sound and vision §trans- 
mitters, built by their members. It is not 
generally realised that amateurs can obtain 
permits for television transmission and over 
one hundred have in fact done so. Most of them 
concentrate on black and white television, using 
equipment built from Government surplus com- 
ponents; some are experimenting with colour. 

Most of these transmitters have a range of 
about 20 miles. Other enthusiasts concentrate 
on very high frequency and ultra high frequency 
developments and another group are participat- 


SLOTTED ANGLE FOR 
SMALL LOADINGS 


The addition of a 1} in by 14 in section to their 
range of slotted steel angle has been announced 
by Erecto Slotted Angle Company, 101 Waterloo 
Road, S.E.1. 

The new section, made from 16s.w.g. cold- 
rolled steel, has been designed for use with the 
other Erecto sections and accessories, including 
steel shelves. Maximum rigidity will be main- 
tained by use of tension plates such as those now 
supplied with the 14 in angle. Standard packs 
are available of ten 10 ft lengths of the angles, 
complete with 20 tension plates, 75 nuts and 
bolts, and 150 washers. 

The section can be used as an inexpensive 
material for light storage work, benches, machine 
guards, displays, trolleys, laboratory mock-ups 
and similar uses in garages or garden sheds. 


ing in the programme of the International” 
Geophysical Year, concentrating on the subject 
of radio-wave propagation in the ionosphere and 
troposphere. These amateurs have tracked earth” 
satellites and recorded signals received from” 
them and they were able to show some of the” 
signal reports collected and provide tape record. = 
ings of radio signals received. 4 

The Services are also very interested in amateur © 
radio and have formed their own clubs. The ~ 
Territoria! Army and the Army Emergency 
Reserve brought along their communication 
equipment and received messages from a trang. _ 
mitting station a hundred miles away. ; 

The Royal Naval Reserve showed trang. 
mitting and receiving equipment as used by their 
reserve wireless training centres and the RAF 
not only showed equipment which their Radio 
Society used for plotting Sputnik II, but also 
brought along one of their sergeants who trans- 
mitted regularly to this country from Shackleton 
Base in Antarctica last year and who was a 
member of the crew of the Otter Aircraft which 
flew across the South Pole. 

However, the non-commercial exhibits were not 
arranged only for the very experienced radio 
amateur. On the contrary, the Radio Society 
were very happy to demonstrate exceedingly 
simple equipment such as the modern form of 
crystal sets using germanium diodes, transistor 
amplifiers and morse code equipment. 

The commercial exhibitors included several 
well-known radio and accessory firms, all of 
whom specialise in the catering for the home 
constructor. Instead of salesmen they had sent 
along qualified staff able to demonstrate their 
products and fully discuss them. The exhibits 
included complete equipment such as a £400 
communications receiver, one model of which 
was given as a free-entry competition prize, and 
more modest types of receivers and test gear. 

The emphasis, however, was on Do-it-Your- 
self, some firms offering complete kits and others 
individual components, tools and other supplies. 
In addition to parts for short-wave radio and for 
television equipment, a complete range of 
materials was available for VHF and FM, stereo, 
record playing and tape-recording construction. 
Many visitors found interest in transistors, 
printed circuits, self-assembly aerials, a new 
soldering tool and many other products. 

What are the special features of radio as a 
hobby? It is a pursuit which can be easily 
followed in comfort at home and as equipment 
can be built up and enlarged gradually, the initial 
expense can be kept within the limits of all 
pockets. So that one can transmit, a test has to 
be taken before a licence can be obtained, but 
this is not too severe and if only amateur trans- 
missions are to be received, no licence is necessary. 

Many home constructors take part in the 
Radio Amateur Emergency Network which 
co-operates with the Police, Red Cross and St. 
John organisations in times of disaster when 
normal communications are destroyed. 

This year’s show was the second one which 
had been open to the public, the earlier ones 
having been restricted to members of the Radio 
Society of Great Britain. Indications are that 
in subsequent years a larger exhibition will be 
necessary to house the increasing number of 
exhibitors and visitors. 
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